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ATLAS RAIL JOINTS 


Atlas Insulated Joints 


are made of a high 
grade cast steel. 


RK Fev 4c li LIA 

















The ATLAS Insulated Joint 
requires few renewals of 
insulation and reduces the 
cost of maintaining a joint 
to a minimum. 


Note—May we nd you blue print sho this 
"ane in detail? 


TIE PLATES CAR 
ATLA AND BRACES ATLAS MOVERS 








Atlas Compromise Joints 


For Fast Main 
Line Traffic our 
Compromise 
Joints are made ' 
of high grade cast 
steel. 


Ask for Circular 


MADE EITHER SUSPENDED OR SUPPORTED No. 2. 


ATLAS RAILWAY. SUPPLY COMPANY 


1527 Manhattan Bldg., CHICAGO, ILL. Eastern Office: 38 Park Row, NEW° YORK, N. Y. 











This Journal has a » lar rger circulation tha ny other, in the Maintenance of Way Departments of the Railways of the United States and Canada 
Alphabe em al Index to Advertisers, Page * Classified Index to Advertisements, Page 18 






























IS PROFANITY 
AMONG WORKMEN INCREASING? 


To the credit of the laboring man, we say NO! 
To the credit of COES WRENCHES, we say NO! 


If there is anything that will make a man swear, it is 
a wrench that is not easily. adjusted, that slips off the 
work, or that hasn’t the grip necessary to inspire confi- 
dence in the tser’s mind; and much of the profanity 
that has crept into shop vocabulary has entered via the 


wrench route. 


COES WRENCHES are well designed and well 
made. There is nothing pretentious about the duties they 
perform, but they do those well. They are a power for 
good, and the decrease of profanity in shops where they 


are used is the best endorsement COES WRENCHES 


ever had. 


COES WRENCH CO 


WORCESTER, MASS. 
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WG -NOISELEsS-- 


Interlocking Rail Joint in Position 
for Application Interlocking Rail Joint Locked 


INTERLOCKING RAIL JOINTS 


Save in Initial cost of Laying Rails because there are 


No Angle Bars, Bolts or Bond Wires Required 


Save in Ultimate Cost in Greater Proportion because of 


Longer Life of Rail—No Bolt or Angle Bar Replacements Necessary 











They Eliminate Low Joints and Vibration, and Allow 
Equal Expansion and Contraction at All Joints 





BRANCH OFFICES: Write for further information. 


PHL ADEL PHA The Interlocking Rail & Structural Steel Co. 


CLE 


ST. LOUIS General Offices: 1102-3 Karpen Building, Chicago 
SALT LAKE CITY Home Office: 805-6 First National Bank Bldg., Denver 











Gives Increased Conductivity 


with the various parts of each surface in 
contact with the wire. There can be no 
short-circuiting, and users find it very 
economical, 


Schoenmehl’s 
Improved Copper Oxide Plate 


fits all standard covers and jars—gives | 
maximum efficiency and minimum inter- 
nal resistance. 


We are the folks who solved the 3 most 
difficult problems in Battery Construc- 
tion, when we began to wind the copper 
oxide plate with wire. 


PHaterbury Ppattery Company 


Waterbury, Conn. 
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Bucyrus Unloading Plows 

















TYPE C-3 CENTER PLOW—58-INCH MOLD BOARD 


CENTER PLOWS SIDE PLOWS 
ALL STEEL ALL STEEL 
Draft pull direct to main Pcs Proce mien M 
plow Pressure of material dis- 


No strain on pilot arches tributed along mold 


No Counterweight board 
Automatic shifting of Pressure against,car stakes 
weight on pilot lessened 


WE ALSO BUILD 
Shovels of all sizes, dragline excavators, dredges, wrecking cranes 
and locomotive pile drivers. 


BUCYRUS COMPANY @€s3 


P. g. BOX H 
South Milwaukee, Wis. 


NEW YORE CHICAGO BIRMINGHAM DULUTH 


X-6-1 








Does a Saving of 25 to50” Interest You? 


That’s what others are saving and 
you can save by using 


WESTERN AIR 
DUMP CARS 


Absolutely unequalled for trestle filling, rais- 

ing grades, etc. No “tie-up,” as they dump 

their load clear of the track. Investigate these 

cars. You will be more than interested. 
WRITE TODAY 


WESTERN WHEELED SCRAPER C0. 
AURORA -- -+ ILLINOIS 


EARTH & STONE HANDLING MACHINERY 














FOR REINFORCE- 
MENT BARS 


We manufacture benders for bending 
bars from %” or less up to 1%” cold; 
also Eye, Ring, ‘‘U’’ and Pipe Benders, 
for making all sorts of-shapes and 
forms. Send for our 16-page booklet. 


GOVERNMENT 
USES 
WALLACE BAR 
BENDERS AT 
PANAMA CANAL 


WALLACE SUPPLY COMPANY 


2316 Woolworth Bidg., NEW YORK CITY 114 N. Jefferson St., CHICAGO 











Let a Detroit Kerosene 


Engine Drive Your Track Car 





Starts without cranking. Re- 
Big power. Small weight and 
space. Used on world’s greatest railroads. Increase 
your efficiency Save walking and tiresome “pumping.” 
Engine always ready. Thousands 
doing it. Write quick for literature 
and offer of a sales agency on your 
section. Biggest engine bargain 
ever offered. 


DETROIT ENGINE WORKS 
14 Concord Avenue 


Michigan, U. S. A. 


Kerosene or gasoline. 
verses. Easy to attach. 


Detroit, 




























Pump Water at Less Cost 


The Blackmer Rotary Pump 





Especially Adapted to Water Tank Installation 












75 to 80% 20% added 

Efficiency Efficiency 
for Given 

Continueus Flow Power 








Made in 

sizes with 

capacities ss ae 

of from nie, Bea 
5 to 500 _ ~ 
ag |. Conditions 
minute. Warrant 


Principal Wear Comes on Detached Buckets 
Which can be replaced without disturbing connections 


Repair Parts Obtainavle at Their Proportionate 
Cost to the Assembled Whole 


Made in single or double direct connected units 


Let Us Figure on Your Neat Installation 


Blackmer Rotary Pump Power & Mfg. Co. 


Petoskey, Mich. 
“FULL SIZE TYPE OF PUMP SHOWN IN OPERATION DAILY 
AT THE RAILWAY SUPPLY PERMANENT EXHIBIT, KARPEN 
BLDG., CHICAGO.” 
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ROCKFORD Test Track 27 Miles Long. 


OCKFORD Cars have the 

free use of 27 miles of rail- 
road track on which they are 
thoroughly tested. 


These rigid tests before shipping 
—actual working tests under both 
severe and ordinary conditions— 
give us confidence in our Rockford 
Cars and to you we guarantee 
them to do just what we claim for 
them. 


These grueling tests in them- 
selves constitute an insurance that 
makes it safe to invest in Rockford 
Cars. 


We have been studying the needs 
of railroads for the past twenty 
years and know that Rockford 
Motor Cars are absolutely neces- 
sary in maintenance of way and 
signal service, and we can give you 
figures to prove it. 


GET OUR CATALOGUE NO. 43 
Address Dept. C1 
Chicago Pneumatic Tool Company 


1067 Fisher Bldg. 50 Church Street, 
CHICAGO NEW YORK 


Branches Everywhere 
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TRADE MARK. 


Insulated Wires and Cables 


will continue giving satisfactory service 
long after their purchase has been for- 
gotten—made in but one grade—the best. 


Gp <i Look for the Ridge 
A distinguishing mark on genuine OKONITE 


insulation consists of a single ridge running the entire 
length of the wire. 


The Okonite Company 


252 Broadway, New York 


Central Clectrir Company, 


General Western Agents 
320-326 S. Sth Ave., Chicago 


























$40.00 Per Month 


Saved by a Fairmont Handcar Engine 








Mr. Harbin 
puta 


FAIRMONT 
OUTFIT 


on his old 
handcar. 


See what it 
saved the com- 


pany. 








“Your 5 H. P. Handcar Engine can’t be beat, and is plenty 
large enough for any section gang. You can do anything you 
want to with it. I have a heavy 7-mile grade and make that 
hill against a strong wind in 23 to 26 minutes any time. Be- 
fore, we had to walk the whole distance, which took two 
hours and 45 minutes at the best, and left us all tired out 
when we got to the work. 

“I can haul 20 men and tools on my car, or I can take one 
man and lift it off and on the track anywhere. Every fore- 
man in the west needs this car. I figure it saves $40.00 per 
month in working time on my gang of four.’’—T. C. HARBIN, 
Foreman, El Paso & Southwestern System, Montoya, N. M. 











Thousands of Fairmont Engines are giving good 
service everywhere—at 50 below in Canada, and 100 
above in Mexico. Learn why the Fairmont is best for 


your road. 
We make a light Inspection Car that 
just fits your needs. Write now for 
installment plan and _ description 


FAIRMONT MACHINE CoO., Fairmont, Minn. 
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YY What Is Economy? Vy 


First Cost? 
Safety, Quality and Service 
Investigate 


and You Will Buy 


Verona Track Tools 
Track Jacks, Levels 
Gauges, Nut Locks 


Yy VERONA TOOL WORKS 


CHICAGO --- PITTSBURGH 

















TUBULAR POLES 


10,60). 0) ay 28 8 

















for 

Signal, Electiic 
Railway and 
Lighting Service. 


Trolley Brackets 
Plain and Orna- 
mental for Wood 
and Iron Poles. 
Line Material. 
Mast Arms, # 


Let us estimate 
on your requirements 








ELECTRIC RAILWAY EQUIPMENT CO. 


General Office, 2900 Cormany Avenue 
CINCINNATI, OHIO 
































How many of you railroad men give any thought about the 
storage of these expensive liquids? 

You painstakingly provide burglar and fireproof safes for 
your cash and more important records, yet your liquid money 
you leave open to every thieving puff of wind. 


A Bowser Safe OilStorageSystem No T 


provides a burglar and fireproof equipment 
that not only scientifically stores these WASTE 


liquids but accurately measures and records HERE 
nnn ial every drop bought and dis- 
vursed. 


Each one is a tireless iron clerk that is always on 
Guty and never makes a mistake. And _ besides, 
they are 


AS GOOD AS AN INSURANCE POLICY 


They are built to conform to that measure of safety 
prescribed by the National Board of Fire Underwriters. 

The Chicago Great Western Railroad reported to 
their stockholders an actual saving of $6,483.30 in one 
year through installing our equipment, or more than 
the cost of the outfits. 

Isn’t this enough to make you look fur- 
ther into the question? Then send now 
for our handsomely illustrated book— 
mailed free upon request, 











S. F. BOWSER & CO., Inc. | | | HERE 
Home Plant and General Offices ve 
Box 2058, FT. WAYNE, IND., U.S. A. 


SALES OFFICES IN ALL CENTERS 
AND REPRESENTATIVES EVERYWHERE 

















Crist patentees and manufacturers of standard, self-measuring, hand 
and power driven pumps, large and small tanks, gasolene and oil stor- 
age and distributing systems, self-registering pipe line measures, oil 
filtration and circulating systems, dry cleaner’s systems, etc, 


Established 1885, 5M 












































Automatic Safety Switch Stands Are Manufactured Only 
by the RAMAPO IRON WORKS 
Write for descriptive catalogues on Switch Stands, Switches, Frogs, 
Guard Rail Clamps, Etc. 
Manganese Track Work a Specialty 


RAMAPO IRON WORKS 


Main Office: Hillburn, N. Y. 
Works: Hillburn, N. Y., and Niagara Falls, N. Y. 























== IRONITE = 


For Waterproofing Concrete, Wood, Brick 


And All Porous Material 
JUST MIX WITH WATER AND APPLY WITH BRUSH 























A Five Year Guarantee Against Saturation 
Approved by U. S. Government 


Sample free on request 


M. J. EGLESTON, Railway Sales Agent 
KARPEN BLDG., CHICAGO 
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(Formerly National) 


Storage Batteries 
For Signal Service 


U-S-L batteries discharge only when the signal circuit is closed. Although the service 
be extremely intermittent they retain their capacity—no energy 
being dissipated uselessly by internal discharge. This desirable 
feature is secured by our advanced methods of manufacture and 
the absolute purity of our raw materials. 


The U. S. Light & Heating Co. 


GENERAL OFFICES: 30 Church Street, New York 
FACTORY: Niagara Falls, New York 


BRANCH OFFICES AND SERVICE STATIONS: 


New York Boston Buffalo Cleveland Detroit Uhicago 
St. Louis San Francisco 
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ge (Sur Batteryless |) = SETTEES 
>) CROSSING BELL | 


Is being made Standard 
on many Steam and Elec- 
tric roads because it re- 
quires 

NO BATTERY 

NO RELAYS 

NO RAIL BONDING 

NO TRACK CIRCUITS 


NO CONNECTION WITH TROL- 
LEY OR HIGH TENSION CIR- 
CUITS 


NO CONNECTION WITH EXISTING 
SIGNALS 


Standard in every respect 


NO OPERATING EXPENSE 
LOW MAINTENANCE 





Manufactured by 


Estimates I urntshed 









































TYPE 50-0S WRITE US GheA.H.ANDREWS CO. 
Hoeschen Manufacturing Company 40 designs in new Catalog 
Omaha - Nebraska Special work estimated 

= 
ATLAS RAIL JOINTS, TIE PLATES AND BRACES 
ATLAS SWITCH STANDS AND CAR MOVERS 
Atlas Primer Ao 
and Surfacer 
; for Your Cars 
Atlas Tie Plate Mies deadine Suspended Joint 
Atlas Compromise and Insulated Joints 
Made either of Atlas Special Malleable Iron or of High Grade CAST STEEL 







Either 
Sus- 
B pended 
or 

Sup- 
ported 












ne LIN PATO *?* 
ee ATLA vhs 
aaa | 
Atlas Compromise or Step Joint 
Made to Fit any Combination of Rails, Tee or Girder 


Atlas Insulated Joint 


ATLAS RAILWAY SUPPLY COMPANY,. = 1523-7 Manhattan Building = =§. CHICAGO 


Phone Harrison 2900 Automatic 69205 
Write for Circular ‘‘M’’ 

















cea 


























Showing Head Room, Height, Etc. 


“Tiger” Steel Bunks 


an important factor in 
securing and keeping a 

















GOOD CLASS OF WORKMEN 
Ultimately Infinitely 
Cheaper More 
Than Wood Comfortable 
| Bunks & Sanitary 

Built to Stand Hard 


Knocks. It’s Bug-Proof 


Haggard & Marcusson Company 
1120 West 37th Street, Chicago 
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| Wyoming Shovels 


Are Built at Our Plant 
and Not Just Assembled 
Every part of aWyoming 
Shovel is made right here 
at Wyoming—handles of 
the finest second growth 
Northern Ash, and blades 
the highest grade cruci- 
ble and open hearth steel. 
Our trade mark on a 
shovel is a guarantee for 

wear and service. 














_ Wyoming Shovel Works 


WYOMING, PA. 
Established 1873 


Chicago 
927 Rookery Bldg. 
Philadelphia 
408 Real Estate Trust Bldg. 
Nashville 





New York 
39-41 Cortlandt St. 
Boston 
118 Pearl St. 
San Francisco 
711 Mission St. 








608 Church St. 1 














ee ee 


“ARMS AND THE MAN” 


All that is needed 
back of 


Hubbard 
Track 
Tools 


is a husky la- 
borer, ready 
to do a full 
day’s work. 












Such a combination 
makes for the better- 
ment of roadbeds, at 
the LOWEST UP- 
KEEP COST. 





HUBBARD 
& CO. 


Pittsburgh, Pa. 



































16; CENTS “wan Cost 


of Yard Switches that areRun Through 
while Latched if you use the 


Anderson Economy Switch Stand 


This stand for yard switches, is provided with a 
special 3 way crank arm made of malleable iron. 
This 3 way crank arm is designed that when switch 
is run through, one of the arms to which the switch 
is connected will shear off, without ae. to 
any part of the switch mechanism. 

The switch can be quickly placed in agen by 
connecting the rod to one of the other arms. When 
the three arms are destroyed a new three way 
crank can be applied. These are furnished at 50 
cents each. This feature is not new. 

Over 30,000 Economy switch stands with this 
special 3 way crank, in service on many railroads. 

Nonbreakable cranks are furnished for main line 
switches, 


Fall Details and Description of This Switch Stand in Our Catalogue. Write for It 
MANUFACTURED EXCLUSIVELY BY 


THE AMERICAN VALVE AND METER COMPANY 
CINCINNATI, OHIO 
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\URORA ! 
{ILLINOIS 












CLARK EXTENSION SIDE DUMP CARS 


SUPPORT THE DOORS THROUGHOUT THEIR LENGTH. OPEN 





i to know that com- THEM TO WHERE THEY PROTECT THE TRUCKS AND TRACK 
You have all lived long enough peting articles made AND LEAVE CLEAR SPACE ABOVE TO DISCHARGE THE LOAD 
to fulfill the same need vary in their extent of filling that need. 
Some fill it half ways; some three-quarters; some all the way. 4 TO 7 YAROS ON FOUR WHEELS 12 TO 20 YARDS ON EIGHT WHEELS 
Ky — -WILCOX Door Hangers; they fill the need HAND OR AIR DUMP. OR BOTH 


P E. PROMPT DELIVERY 
Architect’s Catalog No. 10 on Request ROR Shee On ten 


° . . CLARK CAR COMPANY 
Richards- Wilcox Mfg. Co. 2121 OLIVER BLDG. PITTSBURGH, PA, 


125 THIRD STREET AURORA, ILLINOIS 
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Effect of Curtailed Receipts on Wages. 
ANY MEN in railway work become discouraged at the 
M slow advancement which they seem to be making. And 
there is undoubtedly some justice in this feeling, as applied 
to certain men. But there are many general adverse conditions 
which should be taken into account by the employe at this 
time. 

While prices of all commodities have increased greatly within 
the last few years, the railways have been denied increased 
freight rates, the argument being that they were unnecessary, 
and that great economies could be effected in operation. The 
latter is true only in a limited sense—the present facilities may 
be made more efficient, but that means heavy initial expense. 
Anyone familiar with the money market knows that until 
very recently it has been almost impossible to float bond issues 
for improvements such as grade revisions, efficient terminals, 
and terminal facilities, in which great economies now can be 
effected. To make the machine really effective does not mean 
only to save hundreds of dollars in the shops when thousands 
may be.saved by changing operating conditions. 

There is a story of a manager of an industrial concern who 
had made a reputation as a very economical manager, and he 
was hired by a board of directors which did not think its busi- 
ness was making enough profit. At the end of one year the 
manager made a report which showed a great saving in postage 
and office expenses, but the entire plant had operated at a 
deficit. 
away business. 

Railway officials realize the importance and are willing to 
make improvements which will reduce operating expenses. But 
they need capital to accomplish such things, and it has not 
been forthcoming at rates which would make the improvements 


By his excessively economical methods he had driven 


possible. 

In addition, the public’s demand for better service, better 
stations, and cheaper fare, has made a great inroad on the 
capital which has been obtained. 

The committee on railway mail pay has submitted figures to 
show that, far from being overpaid, the railways are being 
underpaid $15,000,000 for carrying mail. It has long been 
argued that there is a great deal of space used under the pres- 
ent method of handling the mail on trains for which the rail- 
ways do not but should have pay. Is this pay not reasonable 
if such space is necessitated by the mail service? 

A new expense which is now becoming necessary is the 
work of valuating railway property. Such valuation is not 
required in all states, but is in some. Legislation, in fact, is 
constantly saddling railways with new expenses, many of them 
for just and necessary improvements and safety devices, but the 
same legislative bodies refuse higher rates to meet such in- 
creased expenses, and those called for by constantly increas- 
ing scales of wages. It therefore devolves upon railway man- 
agements to meet all these increased expenses somehow out of 
receipts which come from a reduced passenger fare rate, and 
a freight rate without increase. The stockholders demand, and 
most of them are entitled to a fair rate on the investment, and 
fixed charges must be met. 

Is it any wonder, then, that railways find it inexpedient, or 
impossible to raise wages as fast as many employes seem to 


deserve? 








372 


WAT Bo 
FeJIN 


ENGR 


[August, 1913.] 


AND M&INTENANCE OF WAY 


There are, of course, some ways in which a more equitable 
distribution may be made, and this is true of some railways 
more than others. It is frequently a fact that the conductor 
of a work train on construction is paid more than the engineer 
.or roadmaster in charge of the whole work. Is this equitable? 
And again, favorites of certain officials, and officials with a 
‘‘pull’’ frequently receive salaries greatly in excess of their 
value to the company. If such salaries were cut to the proper 
figure, much money would be available to raise the wages of real 


producers. 

The employe, however, can do much to accomplish two very 
desirable conditions, viz.: (1) by economizing and carefully 
planning work he can reduce operating expenses; (2) by talk- 
ing, voting and writing he can gradually help to change public 
opinion and obtain increased receipts, and a more lenient 


feeling towards his railway. 





The Safety Movement 

C. RICHARDS, of the Chicago & North Western, has 
R. recently issued a statement of results gained through 
the comprehensive campaign of safety inaugurated on his 
system several years ago. Far seeing officers who authorized 
the expenditure of what may have been considered compara- 
tively large sums in safety education of employes, are amply 
1ewarced by the. showing presented. 

During the three years ending June 30, 1913,.and based upon 
the number of accidents occurring during the year ending 
June 30, 1910, there was a decrease in the number of employes 
killed of twenty-eight per cent; and in the number of injured, 
of twenty per cent. In the total number of persons killed, 
including employes, passengers, and outsiders, there was a 
In the 


the number of injured was reduced twenty-four per cent. 


decrease of twenty-one per cent. same classification 

It is probable that a part of this showing should be credited 
to the adoption of safety appliances not directly attributable to 
the safety first movement. Nevertheless, there can be no doubt 
but that the startling results represent an almost direct return 
And the end is 
The 


movement will grow as the men are further educated in the 


on the safety first policy of the management. 
not yet. The efforts thus far are merely preliminary. 
necessity for the use of great care and the elimination of the 


element of chance. 





Short Tangents Between Curves. 
SHORT tangent should never be located between two 


curves turning in the same direction. It is extremely 


hard to line the short tangent and is practically impossible 
to ever line so that it will not appear to have a swing. 
The appearance of imperfection should be sufficient to con- 
demn the practice. 

Another objection is that the super elevation must be run 
out, and then immediately run back in again, producing track 
which is somewhat harder to maintain, and also providing 
two places for a jerk of the equipment when going over. 
the track at high speed. 

Where the tangent is short, practicaliy the identical location 
could be utilized by compounding the curve once; but even 


if it was necessary to use several degrees of curvature, the extra 


trouble of figuring and staking out is highly advisable from 
the track man’s standpoint. 

The tendency of the curve to get out of line at the point, 
in the direction of traffic, furnishes still another objection. 
By compounding the curve and eliminating the short tangent, 
two points of curve would be eliminated from the track. 





Howard Elliott 

OR THE second time in their respective careers Howard 
EF Elliott succeeds Charles S. Mellen as the president of a 
large railway system. In each case the desirability of a com- 
plete change of executive policy has been the impelling motive 
in the selection of Mr. Elliott. 
ferent dispositions, yet with the qualifications of a railway 
president, could scarcely be found, 

As ta the results of the application of the Mellen policies in 
New England there is little to say. He is recognized as a 
most efficient organizer, a most confident exponent of what he 
believes to be right, and a most arbitrary executive in putting 
Whether on account of, or in 


Two men of more widely dif- 


into effect his personal wishes. 
spite of these characteristics, he leaves active railway service 
in New England a most cordially hated man. 

The position of the railway executive is becoming year by 
year more difficult. The public is, at best, fickle in its atti- 
tude toward an important individual and the tactful and frank 
executive could probably have carried out all of Mr. Mellen’s 
policies and still have held ‘the good will of the people. The 
necessity for taking (or at least seeming to take) the public 
into his confidence in all matters pertaining to the operation of 
a great railway, is hard for a representative of the ‘‘old 
school’’ to realize. 

Mr. Elliott is wonderfully successful in holding this good 
will in every move. His statements are gems of diplomacy and 
by his methods he is enabled to give the publie larger pills 
to swallow than the arbitrary man could ever hope to ‘‘put 
over.’’ 

It is with great pleasure that we note Mr. Elliott’s expressed 
intention of making no changes in his department heads until 
the absolute necessity of such action becomes evident. A state- 
ment of one of the directors of the New Haven system, before 
the selection of Mr. Elliott was to the effect that a thorough 
cleaning out of the present officers was contemplated. This 
move would have been as foolish as many others which col- 
lectively have placed the road in ill repute. Doubtless there 
will be changes but, if we judge rightly, they will take place 
only after Mr. Elliott has had opportunity to pass judgment 
on the qualifications of the present incumbents as he finds them. 





THE POETRY OF RAILROADING. 

The oft quoted Finnigan has a rival.in Pat Donohue, an 
Ohio freight conductor whose train had a breakdown recently. 
After the accident he sent this message to train dispatcher 
Straight: 

Two-twenty-two has a busted flue. What shall I do. 
Donahue. 

This awakened the slumbering muse in the telegraph office, 
and the reply ran: 

Wait. Two-twenty-eight will take your freight. 

Dispatcher Straight. 
—Exchange. 
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Mississippi River Bridge at St. Paul, C. G. W. R. R. 


On April 21 the Chicago Great Western R. R. opened to 
traffic its new Mississippi River bridge at St. Paul. This 
single track structure consists of 7 deck plate girders of 79 
ft. span, center to center of end bearings, and one Waddell & 
Harrington vertical lift Pratt truss span, 192 ft. center to 
center of end pins, which when raised will give a clear height of 
55 ft. above the water. On the south end there is 170 ft. of 
temporary pile trestle, and on the north end 220 ft. , 

The abutments (or rather the end piers) ‘are thus located 
in the water and not at the edge of the river. They are, how- 
ever, located where it is expected the future harbor bulk head 
line will be. 

The alignment on the south bridge approach and on the 
seven deck plate girders is tangent. The north approach, 
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Lift Span Lowered. 


however, is on a 10 degree curve, which connects with the 
general bridge tangent at about the second panel point from 
the north, on the truss span. It is interesting to note that the 
center line of the truss span does not coincide with the gen- 
eral bridge tangent, but is at a slight angle, which gives the 
best average position of the tracks with both the tangent and 
the curve at the north. The track is level on the plate girder 
spans, has an 0.8 per cent grade on the truss span, and a 1.0 
per cent grade on the north approach. 


Six of the piers under the girders are located on a 16 degree 
48 minutes skew, corresponding to the probable future harbor 
line. The lift span piers are skewed 1 degree, 22 minutes, 
33 seconds in the opposite direction, to correspond to the gen- 
eral direction of the channel. 

The new bridge replaces an old 412-foot draw span and three 
225-foot through truss spans, the location of which is shown 
in the general plan, all built in 1885 and reinforced in 1901, 
and on account of its light design and the increased weight 
of rolling stock it had to be replaced with a stronger struc- 
ture. 

Substructure. 

The six plate girder piers, abutment, two truss span piers, 

and the two small rest piers (on the north end), are all of 


plain conerete masonry, with a few bars added in bridge seats 
and footings as an additionai precaution to take care of un- 
equal loads or settlements. 

Piers 2 to 6 inclusive, are of the same dimensions, the plan 
and elevation being shown herewith. The footings, 34 ft. 
wide, 16 ft. thick, and 31 ft. 3 ins. high, are supported by 
60 piles, with penetrations of 15 to 20 ft., the piles penetrating 
and being supported by the river sand. The arrangement of the 
bars is somewhat unusual. As shown in the pile plan, these 
square bars are located in pairs, longitudinally and transversely, 
just above the rows of piles, i. e., 9 ins. above base of footings. 
The square bars in the bridge seats are located on 1 ft. 3 in. 
centers transversely and longitudinally, 14% inches from the 
top of pier. The batter on up-stream nozing is the same as on 














Lift Span Raised. 


the down-stream face, 1 in 12. The nosing consists of an old 
rail, base outward, anchored by stirrups, as shown in the detail. 

Pier P-7 is similar to piers P-2 to P-6, but is 5 ft. higher. 
The footings have same dimensions, but the batter is changed to 
give the same width at top, with the extra 5 ft. height. 


The abutment pier P-1 has two symmetrical wings with 27 
ft. 5 in. faces, and the face is 13 ft. 5 ins. wide at base. The 
pier is 17 ft. 5 ims. thick at the bottom, 41 ft. 4% ins. high, 
and has nine equal offsets at the back, giving a thickness of 
7 ft. under coping. The back wall is of plain concrete, built 
monolithic with the pier. The reinforcing is similar to that on 
the other piers, in the pier footings proper; but few bars are 
used in the wing footings. The dotted lines show provision 
for future extension if the banks are built out to the pier, 
which will then become an abutment. 

The piers, P-8 and P-9, under the truss span, are similar in 
shape and general dimension, with the exception of the height. 
The height of pier P-8 is 46 ft. 6%4 ins. and of pier P-9 is 38 ft. 
6 ins., the total batter being 1 ft. 4 ins. in each one, which 
left the other dimensions the same. The piles*supporting these 
piers are spaced 2 ft. 3 ins. transversely, and 2 ft. 9 ins. longi- 
tudinally. In addition to the table showing bill of reinforcing 
bars, the pile plan specifies the number and lengths of bars 
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General Plan and Elevation, C. G. W. R. R. Bridge at St. Paul. 


in detail in such a manner that the placing is made very easy. 

The rest pier for the hips at the north end of the lift span 
is an interesting design showing considerable economy of mate- 
rial. ‘The two parts of this pier are tied together by bars 
in the footing similar to that in the other piers, by 4 trans- 
verse rails near the top of the footing, and by a reinforced 
concrete beam at the top of pier. The top of the peculiar shaped 
footing is just below the river bed, giving the appearance of 
two separate piers. The connecting slab is 3 ft. deep and 1 ft. 
6 ins. wide with four 14 in. square bars on 4 in. centers, top 
and bottom. It is planned to make an abutment around these 
twin piers if the harbor line is moved to this point. Concrete 
mixtures were as follows, using pit run gravel and sand: Foot- 
ings, 1:3:6; body of piers, 1:244:5; coping, 1:2:4. 

Superstructure. 

The loadings assumed in design were: Dead load, total weight 
of metal in the structure plus 500 Ibs. per lineal foot for the 
floor, which included rails, rail fastenings, ties, and guard 
timbers; live load Coopers E. 55 load, with the exception that 
a following load of 5,000 lbs. per lineal foot was used instead 
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Typical Pier. 


of 5,500 lbs. per lineal foot. The impact allowance was 


300 


L + 300 

when S = computed maximum live load strain, and L = loaded 
length which produces the maximum stress in the structure. 
Wind pressure was considered at 30 lbs. per square foot 
of exposed surface with bridge loaded, and 50 Ibs. per 
square foot when not loaded. A centrifugal force of 4% 
per cent of the moving load, per degree of curvature, was used 
in designing the truss span. No impact is allowed, under 
the specifications, for longitudinal, centrifugal, lateral, or wind 


forces. Tension allowed was 16,000 lbs. per square inch net 
1 

section; compression 16,000 ——, with a maximum of 14,000 
r 

lbs. per square inch, gross section; shear, 12,000 lbs. per 


square inch, shop rivets and pins, and 10,000 lbs. per square 
inch for field rivets, turned bolts, and net section of plate gir- 
der webs. 
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The plate girders, except the end ones, are exactly similar, 
and have 79 ft. spans with ends skewed at 16° 48 min. The web 
plate is 90 x y% in., with a top flange of four 6 x 6 x % in. 
angles (spaced 12 in., back to back) and a bottom flange of two 
8 x 8 x % in. angles. The bottom flange has one cover plate 
18 x % x 61 ft. 9 in., one 18 x 5 x 50 ft. 9 in, and one 18 x % 
x 36 ft.6 in. The top has two plates extending across the entire 
span, and in addition two plates 10 x y% x 44 ft. 9 in, and two 
10 x yy x 34 ft. 3 in., riveted vertically to the sides of the 6 in. 
angles, and between the backs of these angles, which are 12 in. 
back to back. The depth of girder is 7 ft. 5% in. back to back 
of angles. The lateral bracing is in 5 panels, top and bottom. 
The lower diagonals are 4 x 4 in. angles, the six central diagonals 
being 3 in. and the four end diagonals being yg in. thick. The 
top six diagonals at the center consist of two 3% x 3% x % in. 








Base of Rait El 750 


on the drums, and those cennected to the bottoms of the towers 
are payed off, thus raising the span by the lifting force exerted 
on the corner sheaves. Reversal of direction of revolution of 
the drum lowers the span. Brakes with automatic stops con- 
trol the movement of the span and a hand brake is provided 
for manual control. The span may also be operated Ly hand 
power. 
Construction. 

The excavation was made in cofferdams. The cofferdams, 
contrary to ordinary practice, had the piles on the exterior 
of the sheeting. The cetails of the cofferdam construction 
are shown in the accompanying half plan and section. The 
arrangement of the piling was to make it easier to withdraw 
piles, allow easier and better interior bracing and permit the 
bottom portion to be used as forms for the concrete footings. 
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Channel Pier, for Lift Span. 


angles with legs down, and four end ones are made up of two 
5 x 314% x % in. angles with the legs down. Each strut in top 
and bottom consists of a 3% x 3% x % in. angle. 

The lift span is a single track 189 ft. Pratt truss, with 
the added members at the end for the lifting attach- 
ments, The lift span is suspended by eight wire ropes at 
each corner, which lead over the sheaves at the tops of the 
towers and are connected to concrete counterweights, balancing 
the span. The operating machinery is carried on top of 
the lifting span at the center, and consists of four grooved 
drums actuated through a train of gears by electric motors. 
Each drum controls two operating ropes; one rope leading 
from the top of the drum passes over a deflecting sheave at 
the adjacent corner of the span, thence downward and is 
fastened near the bottom of the tower; and the other rope 
leading from the bottom of the drum, passes under a deflect- 
ing sheave at the adjacent corner of the span, thence upward 
and is fastened near the top of the tower. All four drums 
are similarly connected, and when they are revolved in one 
direction the ropes leading to the tops of the towers are wound 





Half Plan and Elevation of 
Coffer Dam. 

The excavations for the piers were started and carried 
down at least half the depth before placing the cofferdams, 
using an orange peel bucket. The pile driver then started 
driving the piles at the outer girder pier P-8, and worked 
backward toward the bank. The driving was in river sand, 
containing a portion of quick sand, and was very hard. The 
preliminary excavation helped materially in increasing the 
speed and facility of driving. A traction driver was used 
cn the south, the water being only about 3 ft. deep. The 
channel piers were-driven by a driver located on a barge. 

Blow-ins were encountered early in the work, and a unique 
methed was used to remedy the difficulty. It was at first 
thought that a second cofferdam would have to be built outside 
the first, as two pumps could not lower the water, bags of sand 
being carried through the blow-in into the dam. A canvas 
skirt was made and placed over the pier, designed to spread 
out and cover the bottom all around the dam. Sand bags 
were then placed in quantities and it was soon possible to 
pump out the dam with only one pump. 


The concrete plant was located on Rasberry island. Sand, 
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Auxiliary Rest Pier for Lift Span. 


gravel and cement were unloaded from the old bridge into 
bins below the bridge; in the winter the sand and gravel was 
dropped onto perforated boxes, containing perforated steam 
pipes, through which live steam was pumped to heat the aggre- 
gates before mixing. Sand was unloaded on one side of the old 
bridge pier, and gravel on the other, the materials being un- 
loaded through bottom dump cars through holes cut in the bridge 
decking. The mixer was located only a few feet away, and 
the aggregates were wheeled in on wheelbarrows. Concrete 
for footings and all concrete below river level was placed 
under water with a bottom dump bucket. The aggregates were 
kept hot enough so that the temperature in the cofferdams 
never got below 40 deg. before setting, although part of the 
concrete was placed in 12 deg. below zero weather. The upper 
parts of piers were filled from cars operating on a narrow 
gauge track outside the piers. The car bodies held 1 yd. each, 
and the bodies were lifted off the tracks and concrete dumped 
by derricks. The piers were housed in with wooden houses, 
with about 3 ft. between the pier neat line and the walls. 
These houses were kept hot with salamanders and no concrete 
was frozen on the entire job. In fact, the concrete work is 
excellent, giving no indication whatever that it was put in 
during freezing weather. 

The girders were placed by derricks working on the new 
track. Two girders were placed and decked, and the track 
laid across the span, after which another span was built and 
the operation repeated. Only eleven days were required to 
place the girder spans—about 114 spans per day—an excellent 
record. The lift span was erected on false work in 28 days. 

The quantities involved in the work were: Steel, 925 T.; 
conerete (exclusive of counterweights), 3,572 yds.; piling, 31,200 
lin. ft.; cofferdams, 406,000 ft. B. M.; excavatiov, 5,500 eu. yds.; 
counterweights, 225 tons. 

The substructure was done by contract by the Widell Com- 
pany and the superstructure by the American Bridge Com- 
pany, all under the direct supervision of Mr. L. C. Fritch, 
chief engineer. Mr. C. Chandler was engineer of bridges, M. 
D. Thompson was assistant engineer of bridges, E. M. Lewis, 
engineer in charge, and H. H. Edgerton assistant engineer. 
We are indebted to L. C. Fritch, chief engineer; W. R. Roof, 
assistant engineer of bridges of the Chicago Great Western 
R. R., and to C. C. Chandler, formerly bridge engineer of the 
Chicago Great Western R. R., for the data and illustrations 
contained herein. 


BRIDGE AND FLOOD DESTRUCGION IN CALIFORNIA. 


By Henry Gratian Tyrrell, C. E. 

March of 1907 was a month of destructive floods in many 
parts of the western and southwestern states. It was then when 
more than 100 miles of railroad in Nevada were seriously in- 
jured, and nearly half that amount was totally destroyed in 
Meadow Valley. Similar floods visited many parts of Cali- 
fornia, and especially the valleys of the Sacramento, San 
Joaquin and Salinas rivers. As the writer at that time was 
connected with some of the western roads, and personally vis- 
ited, examined and photographed many of the flooded dis- 
tricts, some illustrations and notes pertaining to flood destruc- 
tion in these regions are herewith given. 

In order to appreciate the flood possibilities of California, it 
should be remembered that the state, which is the second 











The Flood Season. 


largest in the Union, is 200 miles wide and nearly 800 miles long, 
and on account of its mountainous character it enjoys the 
greatest diversity of climate. While summer warmth may 
prevail at the seashore, the mountains only a hundred miles 
away are covered with perpetual snow. A traveler may enjoy 
sea bathing in the morning at San Francisco, and before night 
he may be up on the mountain summits in a freezing atmos- 
phere. This varied climatic condition is responsible for the 
common expression in California: ‘‘If you don’t like the cli- 
mate then go across the street.’’ 

The great central drainage valleys lying between the Sierra 
Nevada and Coast Ranges are coursed by the Sacramento and 
San Joaquin rivers, flowing from the north and south respec- 
tively, which, after passing the delta lands to the west of 
Stockton and Sacramento, empty into San Francisco bay. These 
great central valleys of California, walled in by mountains on 
both sides, and watered from the everlasting snow, are among 
the most fertile and productive regions of the world. It is 
there that the big redwood trees are found, some of which, 
forty feet in diameter and 350 feet in height, have been de- 
clared by scientists to be not less than 8,000 years old. 








Smal Regulating Works on the Sacramento River. 
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Tehema Washout. 


The normal rainfall of about twenty inches per year all 
comes during the six months from November to April, with 
little or none in summer, and no corresponding damage risk to 
crops, but the spring floods are often very severe. The Sacra- 
mento river from the north is fed chiefly by the Pitt river 
from Goose lake and the Feather river from many mountain 
streams, as well as a great many other streams, large and 
small, from the ranges to the east and west. Travel on the 
line from Portland to San Francisco is heavy, not only because 
of the agricultural products, but because of its fine scenery. 
On the northern part of the road Mount Shasta stands out 
plainly against the sky, its summit reaching to a height of 
14,400 feet above the sea. Timber growth ceases at a height 
of 7,000 to 8,000 feet, and at 10,000 feet is perpetual snow. 
In the vicinity of Shasta Springs, Dunsmuir and Castle Crags, 
where the railroad is 2,500 feet above sea level, the wonderful 
scenery has caused the erection of summer cottages on a 
plateau 500 feet above the tracks. 

In the spring of 1907, melting snow from rising temperature 
and heavy rains caused much of the delta lands east of San 
Francisco to be under water. From Tehema southward, the 
valley is served by two lines of railway, on the east and west 
sides of the Sacramento river. 

On March 18th washouts in several places south of Tehema 
on the east branch to Roseville put that line out of service 
for twelve days, and Portland trains were then run wholly 
on the west branch through Davis and Woodland. Two days 
later other floods closed the whole Shasta line. One of the worst 
breaks occurred near Castella, 320 miles north of San Francisco, 
where the track was washed out in a dozen places, in lengths 
of 400 to 500 feet. At one place the engine of a derailed freight 
train was thrown into the river and swept 300 feet down 
stream by the force of the current, which must have been run- 





Washout on the Sacramento River South of Tehema. Inverted 


Flat Car Partly Submerged. 


ning at tremendous speed. This occurred at a bend in the 
river where the water swept in against the railroad bank, cut- 
ting it all away. A temporary trestle was speedily built 
between the old line and the adjoining hills, and a wagon 
road was made through the woods and around the washout, for 
the transfer of passengers and baggage, work being carried on 
both day and night. For the permanent rebuilding of these 
banks, Joose rock was not obtainable, and it was blasted from 
the adjoining cliffs. A box car at one place was taken several 
hundred feet down stream, and it appears in one of the views 
with its wheels in the air. Trains were run to the washouts, 
and passengers were taken by wagons over corduroy roads 
through the woods to the other side of the break. Several 
of my photographs show the cargo being unloaded and taken 
in this way past the wrecked road. 

The rush of water from all directions to San Francisco 
bay caused great damage in the delta region from Sacramento 
south to Tracy. On March 20th a washout 3,000 feet long and 
five to ten feet deep occurred at Webster just west of Sacra- 
mento, and several smaller ones in the vicinity were 300 to 
400 feet long, and ten to fifteen deep. This put the main east- 
ern line out of service, and trains were then detoured around 
to the south by way of Tracy and Stockton, but a few hours 
later the line was washed out in several places between Stockton 








Valley Line. 


Track Too Low For Security Against Floods. 


and Lodi. The next day banks went out between Tracy and 
Lathrop and trains from San Francisco to the east were then 
sent around to the south by way of Mendota and Fresno, but 
after two days, when repairs were made near Lodi, travel was 
resumed through Tracy, Lathrop and Stockton. Other wash- 
outs and landslides on March 24th closed the line between Niles 
and Tracy for two or three days, but on March 31st another 
landslide in Sunol canyon again stopped travel on that 
branch for two days more. Stockton and Sacramento, both cities 
of about 30,000, are busy centers, and especially the former, 
which is at the head of ocean navigation, and traffic interruption 
was serious. The line from Tracy to Stockton and Sacramento 
crosses many streams from the Sierras and is not over 20 to 
30 feet above’ sea level, the small slope from there to the Pacific 
causing much back water. 

During the same time, damage was being done on the line 
east to Reno. On March 18th a washout 300 feet long occurred 
at Floriston where a little stream runs south to Lake Tahoe, 
and another at Verdi, 150 feet long, where the track elevation 
is 4,900 feet. The next day landslides occurred at Eder and 
Cisco, covering the tracks for 200 feet, but it was opened 
again within twenty-four hours. On March 21st a fill 200 feet 
long and 30 feet deep at Appelgate went out, but it was repaired 
before nightfall of the same day. It had been there for forty- 
two years. At Donner lake, the highest point of the Sierras 
which the railroad crosses, where track is 7,017 feet above 
sea level, the snow was twenty feet deep in many places, and 
when the vast area so covered is considered the source of the 
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floods is evident. Donner lake, which is three miles long and 
500 feet deep, was named from the Donner party, all of whom 
died there of starvation in the gold days. At Cape Horn, 
near the summit, the track is 1,000 feet above the adjoining 
valley. This flood destruction made San Francisco inaccessible 
by rail from March 20th to 25th, notwithstanding its many 
railway connections. 

In southern California, heavy rains were experienced during 
the first week of March, and on the 5th instant several wash- 
outs occurred on the line to the south of San Bernardino 
mountains, just north of the Mexican border, and a bridge 
near Imperial Junction was destroyed. On the same day a 
landslide covered the track about thirty miles north of Los 
Angeles, and two weeks later, on March 20th, all travel on the 
Southern Pacific to the north from Los Angeles was stopped 
for three days by a washout near Pernando tunnel. During 
repairs the Southern Pacific northbound trains used the tracks 
of the Santa Fe north from San Bernardino, and around by 
Barstow and Mojave. On the following day (March 21st) 300 
feet of embankment northeast of Saugus Junction near tunnel 
23 was undermined by water and sank five to six feet. 

Other flood destruction occurred farther to the north in the 
valleys of the San Benito and Salinas rivers. On the Santa 
Cruz branch east of Monterey bay, five landslides occurred on 
March 18th, on the river section between Watsonville and 
Aromas, and on March 20th a portion of the road just east 
of Betabel sank four feet, all of which closed the Coast line 
until March 26th, when it was opened as far south as Ser- 
rano. On March 19th tunnel No. 6, on the loop north of San 
Luis Obispo, caved in for a length of 125 feet while a freight 
train was passing through it, and buried four oil cars, which 
again blocked the Coast line. A second slide in the same tun- 
nel occurred four days later and it was not opened again until 
April 12th. 

While all of the simultaneous flood destruction could not be 
photographed immediately, much of it was examined and noted 
by the writer during the spring and summer of 1907, when it 
was at its worst, and the photographs show very fully the 
general character of the injured railways. 

Active measures are now under way for controlling floods in 
the Sacramento valley at a prospective cost of over $30,000,000, 
which places the undertaking among the very largest of its kind 
in any country. 


(/ Tawenty Years Ado This Month. 


Twenty years ago a contract for block signals on the New 
York Central & Hudson River between North Buffalo Junction 
and Suspension Bridge was given to the Union Switch and 
Signal Co. This contract covered interlocking plants at North 
Tonawanda and at North Buffalo. The latter plant was to have 
seventy levers. 

An important convention in session during the month was 
that of the New England Roadmasters’ Association. 

At a largely attended meeting of the Buffalo Association of 
Railway Superintendents held July 15, 1893, W. L. Derr, then 
a superintendent of the Erie, and now a superintendent of the 
Chicago Great Western, read a paper on ‘‘Rail Joints.’’ He 
gave a history of the evolution of the fish plate and reviewed 
the practice of several roads. He went on record as favoring 
a suspended six-bolt joint of the angle type with holes instead 
of slots for spikes. 

[Note—In reference to the above item Mr. Derr expresses 
himself as follows: ‘‘Replying to your favor 15th inst., re 
holes instead of slots for spiking joint splices, and the use of 
suspended joints: I still hold to the opinion expressed in 1893 
on the subjects referred to. The lateral pressure on rails in 
action is better resisted by four spikes than by two and the 
four spikes can be brought into play only by wholly surround- 
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ing them with the metal of the plate. Of the supported joint 
I can but say that its advocates, if any, forget about wave of 
deflection. There are two railroad appliances which, it seems 
to me, have not much improved in design over the originai— 
locomotive boilers and rail joint splices. I shall not attempt 
to discuss the boiler further than to say a reading of Holly’s 
American and European Railway Practice, published in 1861, 
Dredge’s fine report on the transportation exhibits at the Chi- 
cago World’s Fair, 1893, and the present practice in boiler 
design show I’m not far astray in my reference to boilers. Now, 
as to rail joints: Whether Bridges Adams invented the fish 
plate, or the Erie railroad was first to use the angle splices, 
as sometimes asserted by historians of the subjects, matters 
little from a joint design standpoint. This much may be said, 
however, very little improvement has been made over the angle 
splice idea, and so long as bolts remain the practically only 
means of fastening plates to the rails, it is doubtful whether 
much improvement will be made, for, after all is said, we 
cannot get away from the fact that the joint as a whole is no 
stronger than its fastenings. The defect of a joint fastening— 
assuming it to be in perfect condition—is that it lacks the 
power to transmit the wave deflection from one rail to the 
next. Two primary causes operate to bring about joint deflec- 
tion—want of stiffness of the joint itself, and want of stiff- 
ness in the mode of attaching the plates to the rail. The first 
objection can be overcome by giving the plate sufficient depth, 
but the second is not so easily handled, because we have to 
fasten the plates to the rails by means of bolts, and up to date 
no one has succeeded in designing a bolt that will not loosen 
under the hammering of heavy trains. It follows, then, that 
no increased depth of plate is of much avail unless accompanied 
by some better method of fastening than bolting. The Patent 
Office records show that inventors have given this point much 
consideration, but, so far as I ‘know, without success. I’m 
obliged to you for the reminder of Buffalo association days— 
days when Charlie Brunn, now general manager Buffalo Creek 
R. R., and Ed Knibloe, general agent same line, friend Ketchum, 
then of the D., L. & W., Tom Roberts, of the P. R. R., and many 
others of the boys, including myself, then of the Erie, got 
together once in a while and greatly enjoyed the occasion. 
Classic days, those! Yours truly, W. L. Derr.’’] 

The Pennsylvania submitted plans for track elevation to 
the city council of Chicago. It was proposed to place all tracks 
on trestles. 

Preparations were about completed for the eleventh annual 
convention of the Roadmasters’ Association of America, which 
met in Chicago September 12, 13 and 14, 1893. . The president 
was H. W. Reed, master of roadway of the 8, F. & W. Ry., 
and the first vice-president was C. E. Jones, roadmaster of the 


.C.,,B. & Q. By. 


Geo. H. Bryant severed his connection with the Q. & C. Co. 
during the month and completed arrangements for representing 
in Chicago the Young Nut Lock Co., of New York. His office 
was at 468 The Rookery. 





The Southern Pacific is said to be contemplating the building 
of a roundhouse and shops at Springfield, Ore. 

The Pennsylvania has placed contracts for about 900 tons of 
structural material involved in small bridges. The business is 
divided among McClintic-Marshall Construction Co., Belmont 
Iron Work’s, Pennsylvania Steel Co/, Eastern Steel Co., Cambria 
Steel Co. and L. F. Shoemaker & Co. This does not include a 
bridge at Braddock, Pa., which was awarded to the McClintic- 
Marshall Construction Co. 

Terminal improvements are to be made in Philadelphia to 
inelude the removal of all grade crossings in South Philadelphia 
and a large increase to the port facilities, at an estimated cost 
of more than $18,000,000, as agreed upon recently at a confer- 
ence between city officers and representatives of the railroads. 
The city’s share will amount to $9,769,000; the Pennsylvania’s, 
$7,057,000, and the Baltimore & Ohio’s, $1,904,800. 
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Operating 
J. T. King, formerly assistant to general superintendent of 
transportation, has been appointed general superintendent of 
transportation of the Atlantic Coast Line R. R., office at Wil- 
mington, N. C. 
R. N. Begien, who has been appointed general superintendent 


of the Baltimore & Ohio Southwestern R. R., as announced in, 


the July issue of Railway Engineering, was born March 15, 
1875, in Boston, Mass., but moved to Medford, Mass., when very 
young. He attended the public schools of Medford, and was 
graduated from the Medford High School in 1893, afterwards 
spending three years at Harvard College. He spent about five 
years in the service of the Nicaragua and Isthmian Canal com- 
missions and in other government engineering services, includ- 
ing one year in the Engineer Department of the District of 
Columbia. In 1901 he was in Ecuador, South America, as assist- 
ant engineer on the Guayaquil & Quito R. R. for about nine 
months. He entered the service of the Baltimore & Ohio R. R. 
as assistant engineer on surveys for trunk line improvements 
August 8, 1902, under Mr. Francis Lee Stuart, at present chief 
engineer. In October, 1904, he took charge of the engineering 
office of the B. & O. at Morgantown, W. Va., and was trans- 
ferred to Baltimore, under D. D. Carothers, late chief engineer, 
on special work, August 1, 1907. July 1, 1908, he was appointed 
divisicn engineer at Philadelphia; October, 1909, acting engineer 
maintenance of way, main line system; April, 1910, assistant to 
chief engineer; December, 1910, assistant to general manager; 
April, 1912, assistant to third vice-president; December, 1912, 
assistant general superintendent, main line district, and July 
1, 1913, general superintendent Baltimore & Ohio Southwestern 
R. R. at Cincinnati, O. 

E. W. Scheer has been appointed superintendent of the Balti- 
more & Ohio Southwestern R. R. at Flora, Ill. 

Alfred Price, formerly general superintendent, has been ap- 
pointed assistant general manager of the Canadian Pacifie Ry. 
at Montreal, Que. He entered the service of the Credit Valley 
Ry. in September, 1879. This road was absorbed by the Ca- 
nadian Pacific Ry., on which Mr. Price held the position of car 
service clerk, stenographer and telegrapher for four years, train 
dispatcher for 5 years, chief train dispatcher and car distributor 
for 10 years, and superintendent for 5 years, all at Toronto. He 
was transferred to Fort William as superintendent for one year, 
and then was made superintendent of transportation, western 
lines, at Winnipeg, which position he held for three years. He 
was then made general superintendent, serving in this capacity 
on the Central division for one year, and on the Alberta division 
for 5 years, leaving the latter position to take up his present 
duties as assistant general manager. 


D. C. Coleman, formerly general superintendent of the Mani- 
toba division, Canadian Pacific Ry., has been transferred to 
Calgary, Alb., as general superintendent of the Alberta division, 
succeeding Alfred Price, promoted. E, M. Payne has been 
appointed superintendent of the Manitoba division, office at 
Winnipeg, Man., succeeding J. C. McMillan, appointed superin- 
tendent of telegraph. C. Murphy, formerly superintendent of 
transportation, has been appointed general superintendent of 
the Manitoba division, succeeding D. C. Coleman, transferred. 

B. B. Greer, formerly superintendent, has been appointed 
assistant to general manager, Chicago, Burlington & Quincy 
R. R., lines east, office at Chicago, Ill. N. C. Allen, formerly 
assistant superintendent, has been appointed superintendent at 
Creston, Ia., succeeding W. A. Card, transferred to St. Joseph, 
Mo., succeeding B. B. Greer, promoted. 

A. B, Warner, formerly superintendent, has been appointed 
general superintendent of the Chicago, Rock Island & Gulf Ry., 
at Fort Worth, Tex. 
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W. A. Sheahan has been appointed superintendent of the Chi- 
eago, Rock Island & Pacific Ry. at Colorado Springs, Colo., 
succeeding F. M. Patt. 

J. Q. Van Winkle, formerly general manager, has been ap- 
pointed assistant vice-president, Cleveland, Cincinnati, Chicago 
& St. Louis Ry., office at Cincinnati Ohio. 

H. A. Worcester, formerly assistant general manager, has been 
promoted to general manager of the Cleveland, Cincinnati, Chi- 
eago & St. Louis Ry., office at Cincinnati, Ohio. He was born 
November 18, 1862, at Albany, N. Y., was graduated from 
Albany Academy in 1880 and then went to Yale College, 
from which he was graduated in 1884, On December 24, 
1885, he became a clerk in the Depot Master’s office at Grand- 
Central station, New York, and resigned May 1, 1888. In 
August, 1889, he began as clerk in Superintendent Blodgett’s 
office, Eastern division of the L. 8S. & M. S. Ry., Buffalo, N. Y., 
and in August, 1890, became assistant trainmaster on the Frank- 
lin division at Youngstown, Ohio. February 1, 1891, he was 
appointed superintendent of the Lansing division at Hillsbcro; 
June 1, 1896, he was made superintendent of the Detroit division 
at Detroit; in November, 1902, he became superintendent of 
the Eastern division at Buffalo, and in February, 1905, he went 
to Chicago as superintendent of the Chicago division. In April, 
1905, he was appointed assistant general superintendent of the 
Michigan Central R. R. at Detroit, and in November, 1905, 
became general superintendent. February 15, 1906, he was ap- 
pointed general superintendent of the L. S. & M. S. Ry. at 
Cleveland, Ohio, and on October 1, 1906, became assistant gen- 
eral manager of the C., C., C. & St. L. Ry. at Cincinnati, which 
position he held till his present appointment was effective, 
July 10. 

E. M. Costin, formerly superintendent, has been appointed 
assistant general superintendent of the Cleveland, Cincinnati, 
Chicago & St. Louis Ry., office at Indianapolis, Ind. T. J. Hayes, 
formerly trainmaster, has been appointed eppetintenaeet of ter- 
minals at Cincinnati, Ohio. 

F. 8. Elliott, formerly assistant general superintendent, has 
been appointed general superintendent of the Great Northern 
Ry. at Great Falls, Mont., succeeding C. O. Jenks, transferred to 
Superior, Wis., as general superintendent. Mr. Jenks succeeds 
J. H. Taylor, deceased. J. H. O’Neill, formerly division super- 
intendent, has been appointed assistant general superintendent 
of the Great Northern Ry. at Spokane, Wash. J. Lindsay, super- 
intendent, has been transferred from Sioux City to Melrose, 
Minn. John C. Sesser, formerly assistant engineer maintenance 
of way, has been appointed superintendent at Whitefish, Mont., 
succeeding W. R. Smith, who has been transferred to Everett, 
Mont., to succeed J. H. O’Neill, promoted. G. E..Votaw, for 
merly trainmaster, has been appointed superintendent at Sioux 
City, Ia., succeeding J. Lindsay. 

Macey Nicholson has been appointed assistant general super- 
intendent of the Great Northern Ry. at Great Falls, Mont. He 
began railway work in 1891 as clerk to superintendent, C. & N. 
W. Ry., at Ashland, Wis. In 1896 and till 1898 he was employed 
by the Rockefeller and United States Steel Mining Companies. 
From 1898 till 1902 he was clerk and chief clerk to the general 
superintendent, the vice-president, and the president of the 
Great Northern. He was appointed assistant superintendent in 
1903, and superintendent in 1905, ser¢ing in the latter capacity 
on the Dakota, Butte and Fergus Falls divisions successively. 
His appointment as assistant general superintendent was ef- 
feetive July 20. 

T. J. Lynch has been appointed general superintendent of the 
Greenwich & Johnsonville Ry., office at Greenwich, N. Y., ef- 
fective July 1. 

TT’. G. Banks has been appointed superintendent of the Houston 
& Brazos Valley Ry. at Freeport, Tex., sueceeding C. A. Wood. 

James Bain, who has been appointed general superintendent 
of the Halifax & South Western. Ry., as announced in the July 
issue of Railway Engineering, was born at Pictou,.N. S., May 

24, 1860, and entered railway service May, 1875, since when he 
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has been, to March, 1876, operator, Intercolonial Ry., Truro, 
N. 8.; March, 1876, to June, 1879, operator and ticket agent, 
same road, Stellarton, N. S.; June, 1879, to November, 1881, 
operator, same road, Truro, N. 8.; November, 1881, to June, 
1882, chief operator Western Union staff, Direct U. 8. Cable Co., 
Tor Bay, N. &.; June, 1882, to April, 1886, dispatcher, Inter- 
colonial Ry., at New Glasgow and Truro, N. 8., and Moncton, 
N. B.; April to October, 1886, dispatcher, Missouri Pacific Ry., 
St. Louis, Mo.; October, 1886, to May, 1892, Chief Dispatcher, 
Quebec and Lake St. John Ry., Quebec, Que.; May, 1892, to 
November, 1899, Manager’s Assistant, same road; November, 
1899, to December, 1907, Superintendent, Q. & L. St. J. R., 
Lower Laurentian Ry., and construction of Great Northern Ry. 
of Canada, Quebec, Que.; December, 1907, to May, 1913, Super- 
intendent, Halifax and South Western Ry., Bri@gewater, N. S. 


J. BAIN, General Superintendent 
Halifax & South Western Ry. 


L, A. Downs, superintendent of the Illinois Central R. R., has 
been transferred from Ft. Dodge to Dubuque, Ia., where he suc- 
ceeds W. S. Williams, transferred. G. E. Patterson has been 
appointed superintendent at Clinton, Ill., succeeding T. H. Sulli- 
van, transferred to Ft. Dodge, Ia., succeeding Mr. Downs. W. 8. 
Williams, superintendent, has been transferred from Dubuque, 
Ia., to Carbondale, Ill., succeeding J. J. Gavin, granted leave 
of absence. 

C. F. Handshy has been appointed assistant general manager 
of the Illinois Traction System, effective June 1, office at Spring- 
field, Tl. He began railway service as telegraph operator for 
the Wabash R. R. in 1884 and was promoted to the position of 
train dispatcher in 1890, which position he held until 1902, then 
being promoted to assistant chief dispatcher at Decatur, Ill. In 
1904 he was promoted to chief dispatcher, and in 1905 to position 
of train master, leaving that position to accept service with the 
Illinois Traction System as general superintendent of transporta- 
tion of interurban lines September 15, 1907. He was appointed 
to the position of general superintendent of interurban lines in 
January, 1910, which position he held till his appointment as 
assistant general manager, mentioned above. 

L. S. Brown, formerly assistant superintendent, has been ap- 
pointed superintendent of the Intercolonial Ry. of Canada at 
New Glasgow, N. S., succeeding Y. C. Campbell. 

G. H. Hobbs, formerly vice-president and comptroller, has* 
been appointed general manager of the Maine Central R. R., 
office at Portland, Me. 

A. C. Maxwell has been appointed general manager of the 
Midland Continental R. R., office at Jamestown, N. D. 


« 


M. Dailey has been appointed general manager of the Musca- 
tine North & South Ry., office at Muscatine, Ia., succeeding 
H. B. Holbert, resigned. 

C. J. Field has been appointed general manager of the Orange- 
burg Ry., office at Orangeburg, 8. C. 

J. L. Brass has been appointed assistant to general manager 
of the Oregon-Washington R. R. & Navigation Co., office at 
Seattle, Wash. M. J. Buckley, formerly an assistant general 
manager, has been appointed general superintendent at Portland, 
Ore. W. Bollons, superintendent, has been transferred from 
Portland to La Grande, Ore. J. D. Stack has been appointed 
superintendent at Portland, Ore., succeeding Mr. Bollons. 

R. K. Rochester, formerly division engineer, has been ap- 
pointed superintendent of the Vandalia R. R. at Decatur, IIl., 
succeeding W. D. Wiggins. 


G. E. PATTERSON, Superintendent 
Illinois Central R. R. 


M. Bunker has been appointed vice-president and general 
manager of the Washington & Choctaw Ry. at Yellow Pine, Ala., 
succeeding S. M. Newcomb. 


Engineering. 


J. B. Cameron, formerly assistant engineer, has been appoirted 
division engineer maintenance of way of the Baltimore & Ohio 
R. R. at New Castle, Pa. Claude Brown, assistant 
engineer, has been placed in charge of the Glenwood Bridge 
reconstruction under direction of Paul Didier, principal assist- 
ant engineer. Mr. Brown’s office is at Glenwood, Pa. A. G. 
Beard, resident engineer, has been transferred from Garret, Pa., 
to Belleville, Ohio. P. A. Callahan, resident engineer, has been 
transferred from Wheeling, W. Va., to Columbus, Ohio. R. C. 
Howard has been appointed field engineer at Huntington, W. Va. 

R. A. Cook has been appointed valuation engineer of the 
Chicago & Alton Ry., office at Chicago, Ill. effective May 18. 
He entered the service of this railway in June, 1903, as rodman, 
and was appointed assistant engineer in May, 1904, working in 
that capacity on both maintenance and construction till May, 
1909. At that time he was appointed assistant engineer on 
track elevation, serving at Joliet and Chicago, and on other 
construction work in the vicinity until his promotion as men- 
tioned above. 

W. R. Roof has been appointed assistant engineer of bridges, 
Chicago Great Western R. R., office at Chicago. W. C. Harvey has 
been appointed assistant engineer of buildings, also with office 
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at Chicago. .E. M. Lewis has been appointed assistant engineer 
at Chicago, succeeding Mr. Harvey. 

F. D. Batchellor, formerly superintendent, has been appointed 
district engineer maintenance of way of the Cincinnati, Hamil- 
ton & Dayton Ry., office at Cincinnati, Ohio. 

J. E. Fletcher has been appointed division engineer of the 
Erie R. R. at Meadville, Pa., succeeding F. D. Lakin, transferred 
to Huntington, Ind., succeeding C. J. Rist. 

C. Chandler has been appointed assistant engineer of bridges 
and buildings of the Illinois Central R. R. at Chicago, Il. H. 
Rhoads has been appointed assistant engineer at Chicago, suc- 
ceeding W. G. Nusz. 

J. E. Lockhart, assistant engineer on the Louisville & Nash- 
ville R. R., has been transferred from Montgomery, Ala., to 


W. C. HARVEY, Assistant Engineer Buildings 
Chicago Great Western R. R. 


Paris, Tenn., succeeding J. C. Haskins. J. E. Seott has been 
appointed assistant engineer at Montgomery, Ala., succeeding 
J. E. Lockhart. 

G. H. Harris, formerly division engineer, has been appointed 
engineer of track of the Michigan Central R. R., office at Detroit, 
Mich. 


Johr Evans has been appointed division engineer of the 
Michigan Central R. R. at Detroit, Mich., succeeding G. H. 
Harris, promoted, effective July 21. Mr. Evans graduated 
from Michigan University, civil engineering course, in 1904. He 
began work the same year with the Michigan Central R. R. as 
rodman, and was soon made instrument man. From 1905 to 1910 
he was employed on the Detroit River Tunnel on alinement, 
inspection and electrical equipment work. In 1910 he was ap- 
pointed assistant division engineer at Detroit, which position 
he held at the time of his appointment as division engineer. 


C. E. Smith, formerly bridge engineer, 
assistant chief engineer with duties temporarily as chief engi- 
neer, of the Missouri Pacific Ry., office at St. Louis, Mo. He was 
born in Somerville, Mass., in 1877, and was graduated from Mas- 
sachusetts Institute of Technology in 1900, civil engineering 
course, having acquired considerable engineering experience pre- 
vious to that date. From June to November, 1900, he was assist- 
ant city engineer of Putnam and Willamantic, Conn. He then 
entered the service of the New York,.New Haven & Hartford 
R. R. as bridge designer. He left the service and was con- 
nected for a few months with the Bureau of Yards and Docks, 
Navy Department, Washington, D. C., as structural steel drafts- 


has been appointed 


man. He later re-entered railway work as assistant engineer on 
bridge erection and inspection with the Lake Shore & Michi- 
gan Southern Ry. In 1905 he was a text book writer for the 
International Correspondente Schools, and in 1906 and 1907 
technical editor of the Structural Materials division, U. S. 
Geological Survey. He entered the service of the Missouri 
Pacific Ry. in 1907 as assistant engineer, maintenance of way, 
and was made bridge engineer in 1909, which position he held 
till his present appointment as noted above. 


L. Craine has been appointed assistant engineer of the Mis- 
souri Pacific Ry. at St. Louis, Mo, H. A. Jones has beep 
appointed assistant engineer at Wynne, Ark., succeeding H. R. 
DeWitt. C. S. Sample has been appointed assistant engineer at 
St. Louis, Mo. J. H. Vincent, assistant engineer, has heen 
transferred from Illmo to St. Louis, Mo. 

W. G. Bowen, division engineer of the National Rys. of 
Mexico, has been transferred from Monterey, N. L., to San 
Luis Potosi, S. L. P. J. C. Galbreath, division engineer, has 
been transferred from San Luis Potosi, S. L. P., to Guadalajara, 
Jal. E. Nelson, division engineer, has been transferred from 
Cardenas, S. L. P., to Tampico, Tamp. W..F. Curlin has been 
appointed division engineer and roadmaster at Tierra Blanca, 
Ver. 


G. W. Boschke, formerly an assistant general manager, has 
had his title changed to chief engineer maintenance, of the 
Oregon-Washington R. R. & Navigation Co., office at Portland, 
Ore. J. R. Holman, formerly an assistant general manager, 
has had his title changed to chief engineer construction, oifice 
at Seattle, Wash. H. L. Lyon has been appointed division engi- 
neer at La Grande, Ore. 


The headquarters of H. P. Bayly, assistant engineer of the 
Southern Ry., have been changed from Augusta, Ga., to Rich- 
mond, Va. His time is divided between Spencer, N. C., and 
Richmond, Va. He succeeds O. B. Lackey, promoted. L. C. 
Gilliam has been appointed assistant engineer at Birmingham, 
Ala., succeeding A. Harris, who has been transferred to Knox- 
ville, Tenn., succeeding L. Sitton, promoted. H. H. Powell 
has been appointed assistant engineer at Washington, D. C. 

H. A. Phelps has been appointed division engineer of the 
Southern New England Ry., office at Providence, R. I., suc- 
ceeding T. I. Ellis, resigned. 


W. M. Jaekel has been appointed division engineer of the 


Southern Pacific Co. at Bakersfield, Cal., succeeding A. T. 


Mercier, transferred to Los Angeles, Cal. 


A. W. Galbreath has been appointed assistant engineer of the 
Vandalia R. R. at St. Louis, Mo. A. S. Bland, formerly divi- 
sion engineer of the Pennsylvania lines west, has been appointed 
division engineer at Deéatur, IIl., sueceeding H. C. Johnson, who 
has been transferred to Logansport, Ind. Mr. Johnson succeeds 
W. L. Ekin, transferred to Terre Haute, Ind., succeeding R. K 
Rochester, promoted. 


P. Cain, formerly engineer maintenance of way, has been 


. appointed’ division engineer of the Western Maryland Ry. at 


Elkins, W. Va. J. M. Harris has been appointed division 
engineer at Hagerstown, Md. 


W. C. Kline has been appointed division engineer of the 
Western Maryland Ry., effective July 15, 1913, in charge of 
maintenance betweer Connellsville, Pa., and Williamsport, Md. 
He was graduated from Lehigh University in 1905, and was 
rodman and later instrument man for Pennsylvania R. R., East 
River Tunnels, New York, 1905-1907. He was instrument man 
and bridge inspector on the Western Pacific Ry. at Elko and 
Tulasco, Nev., 1907-1909, and masonry inspector Southern Pa- 
cific Co., of Mexico, located at Nacozari, Sonora, Mexico, 1909- 
1910. He was appointed resident engineer of the Western 
Maryland Ry., on construction of Connellsville extension, 1910- 
1913, which position he held till his appointment as noted above. 
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Bridges and Buildings. 


Fitzgerald, formerly assistant engineer, has been ap- 


J. M. 
pointed supervisor of bridges and buildings of the Central of 
Georgia Ry. at Macon, Ga., succeeding J. F. Clepper. 

A. E. 
inspector of bridges of the Chicago & North Western Ry. at 
C. H. Perry, appointed general inspector 


Bechtelheimer has been appointed assistant general 


Chicago, succeeding 
of bridges. 
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Thomas Gardner has been appointed master carpenter of the 
Great Northern Ry. at Minot, N. D., succeeding J. L. Lemon. 

S. C. Smith has been appointed supervisor of bridges and 
buildings of the Oregon-Washington R. R. & Navigation Co., 
at La Grande, Ore. 

C. A. Redinger, formerly assistant engineer, has been ap- 
pointed supervisor of bridges and buildings of the Southern Ry., 
at Knoxville, Tenn. 








Protection of Concrete During Hot Weather. 

T IS NOT at all uncommon to hear prominent engineers say 
| that concrete placed during periods of extreme hot weather 
is in general weaker than that placed in winter, if the materials 
are heated and the surface protected after placing. If it could 
be forcibly impressed on the minds of inspectors and con- 
tractors that protection of concrete surfaces from the direct 
rays of the sun during hot days is just as important as protec- 
tion against cold in winter, this: probably would not be true. 
There seems to be an erroneous idea prevalent among construction 
They be- 


lieve that conerete drys out in hardening similar to the action 


men that concrete should harden as rapidly as possible. 


of lime mortar and therefore they provide no protection while 
the concrete is hardening. This state of affairs is no doubt due 
to the passing of many masons and helpers from their original 
field 
men will not be converted from this erroneous view and a vigor- 


into the concrete field. Some of these so-called practical 


ous campaign should be started against such ideas. 

The very name ‘‘hydraulic’’ as applied to cements conveys 
the idea that water is required in the process of hardening. 
Exposed surfaces of fresh concrete should be protected from 
the direct hot rays of the sun by boards, building paper, or 
tarpaulins until final set-has taken place; after this it is im- 
portant that the concrete be kept moist for a period of a week 
or more after placing. If not kept moist and protected, there 
is danger of the water which is required for the process of set- 
the concrete 


ting and hardening becoming evaporated and 


‘*dried out’’ before the cement has set. Concrete that has pre- 
maturely set or dried out is never as strong as if kept moist 
while setting, and many times ultimate failure is laid to poor 
cement or aggregate when in reality the cause was lack of water 
while hardening. 


The statement that the strength of concrete increases with age 
does not hold good if sufficient water is not supplied throughout 
the first stages of the hardening process. If the moisture is 
withdrawn from the concrete the increase in strength is ar- 
rested; and even if water is applied later it will do no good 
toward increasing the strength. 

When concrete is unprotected and hardens rapidly, the ten- 
dency toward contraction is greatly aggravated and the outer 
surface is very likely to become ‘‘crazed’’ or covered with 


, 


‘‘hair cracks’’ and rendered otherwise unsightly. 
drys rapidly the color will be much lighter than if kept damp 
and allowed to harden slowly. 

After an exposed concrete surface has received its final set, 


it should be covered with burlap (not cement sacks, they are 


¢ 
If conerete 


too valuable) or wet sand spread over the surface to a depth of 
about one inch, and kept wet by sprinkling. Where surfaces 
are not exposed but the concrete section is thin, the forms are 
likely to be very light, and if exposed to the sun will dry out 
quickly and absorb moisture from the concrete next to the 
forms. For this reason it is important to see that such forms 
are thoroughly soaked daily for a period of a week or more. 

Impress upon the contractor, inspector and workman, that 
water is an essential element in the proper curing of concrete 


and better concrete will result. 





A Suggested Inspection Tour. 
A* THE present time there are under construction three 
of the 


largest bridges of their respective types in 


America, viz: The Tunkhannock concrete arch bridge of the 
D. L. & W. R. R.; the Hell Gate steel arch of the New York 
Connecting R. R., and the Quebee steel cantilever bridge over 
the St. Lawrence river. 

It seldom occurs that structures of such great size and of 
such widely different types are being built at the same time 
such short distances from one another; 


within relatively 


thereby atfording the engineer a chance to view the construc- 
tion of all in a short time. It behooves every engineer who 
chances to have business at points near these structures to 
spare the time to visit one or all of the structures. As a va- 
cation trip for the progressive engineer it should prove most 
delightful and instructive. 

The Tunkhannock viaduct is located on the Summit cut-off 
of the Delaware, Lackawanna & Western R. R., at Nicholson, 
Pa., about 45 minutes’ ride north of Scranton, Pa., on the D. 
L. & W. BR: 


ten 180-ft. ribbed arch spans with a total length of 2,230 ft., 


This structure, composed of two 100-ft. and 


and a height of 240 ft. above the creek level, will when com- 
pleted, be the largest concrete arch bridge for railway serv- 
ice ever built. A short description of this structure was given 
on page 514 of the November, 1912, issue of Railway Engineering. 
Piers for this bridge are now being constructed ‘and the 
steel arch centers for arches will be in place in a few months. 

The Hell Gate steel arch of 977-ft. 6 in. span with massive 
concrete towers is briefly described elsewhere in this issue. This 
structure forms a part of a bridge over three miles long over 
the East River between the Borough of the Bronx, New York, 
and Long Island City, for the New York Connecting R. R. 
The other features of this work are also very interesting, but 
the Hell Gate arch takes precedence on account of its long 


span. Portions of this bridge containing a great amount of 
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concrete work are fairly well advanced, the foundations of 
piers for the arch span, however, are just in the process of 
construction, making an inspection at this time very interesting. 

The Quebee bridge, a double-track railroad structure being 
built by the Canadian Government is located a few miles above 
Quebec, over the St. Lawrence River. The structure will be 
3,239 ft. long between abutments composed of two 515-ft. anchor 
arm spans 310 ft. deep and 1,800-ft. channel span. At the 
present time the construction of the substructure is well ad- 
vanced. 

Should any of our readers be fortunate enough to have ocea- 
sion to visit any one or all of the above mentioned monu- 
mental engineering works, they can confer a valuable service 
to their less fortunate fellow readers by sending for publication 
descriptions and impressions gained from viewing the actual 
construction operations of these gigantic works of modern 


engineering. 





CURRENT PRICES CONCRETE MATERIALS. 

Portland Cement—Boston, $1.72; Pittsburgh, $1.65; Buffalo, 
$1.64; Cleveland, $1.76; Detroit, $1.74; Milwaukee, $1.74; Chi- 
cago, $1.65; Duluth, $1.93; Minneapolis and St. Paul, $1.80. 

Above prices are f. o. b. cars at points mentioned, with 40 
cents credit when bags are returned. We are indebted to the 
Universal Portland Cement Co. for the above prices. 

Crushed Stone—New York—1%% in. stone, 85¢ to 95¢ per cu. 
yd.; % in. stone, 90e to $1 for full cargo lots at docks, 

Chicago—11% in. stone, $1.15 per cu. yd. f. 0. b. Chicago. 

Gravel—Chicago—$1.15 per cu. yd. f. o. b. Chicago. 

New York—85c to 90¢ per eu. yd. for full cargo lots at docks. 

Sand—Chicago—$1.15 per cu. yd. f. o. b. Chicago. 

New York—50e per cu. yd. at docks. 

Reinforcing Bars—Pittsburgh base’ quotations on mill ship- 
ments f. o. b. Pittsburgh are 1.40¢ on plain bars and 1,45¢ on 
deformed bars, with the prevailing extras for bars under %-inch 
or base. Shipments from Pittsburgh stock are being made at 
1.95¢ base; Chicago stock 2.00e base in large lots. New York 
stock 2.25¢ base. Tendency of market is toward lower prices. 





The Esquimault & Nanaimo is preparing plans for new freight 
and passenger yards at Nanaimo, B. C., and a new passenger 
station also will be built shortly. 

The Great Northern has awarded a contract to Grart Smith 
& Co., Seattle, Wash., for building 2 steel bridges and 144 miles 
of snow sheds for $700,000. 

The Great Northern has placed contracts for 165 tons of plate 
girder spans. 

The new general office building and depot vf the Houston & 
Brazos Valley located in Freeport, Tex., has been completed. 

The Intercolonial Ry. of Canada has awarded contract for the 
first section of its terminal work at Halifax, N. 8., in connece- 
tion with the extensive harbor scheme which the government 
has decided upon for that port. The present contract is for five 
miles of cut-off from Rockingham, near Halifax, to the location 
of the proposed new docks, and will involve an enormous amount 
of work, as the engineering difficulties are large. The contract 
price is $1,500,000, and is in two sections. The successful bid- 
ders are the Cook Construction Co., of Sudbury, Ont., and A. B. 
Wheaton, of Amherst, N. 8. 

The Intercolonial will build extensions, it is said, to the pres- 
ent freight car shops at Moncton, N. B. 

The new concrete and steel freight depot which the Interna- 
tional & Great Northern has been erecting at Taylor, Tex., at a 
cost of $30,000, is completed and ready for occupancy, noted 
March 29. 

The Lake Shore & Michigan Southern has placed contracts for 
315 tons of structural steel involved in the erection of car sheds 
at Englewood, Chicago, Il. - 


Fahr., and is completed at about 900° Fahr., but experience 
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ABSTRACTS FROM REPORT OF SPECIAL COMMITTEE ON 
CONCRETE AND REINFORCED CONCRETE, A. 5S. C. E. 
1913. DETAILS OF CONSTRUCTION. 


I. Joints. 


(a) Conerete—For concrete construction it is desirable to 
cast the entire structure at one operation, but as this is not 
always possible, especially in large structures, it is necessary 
to stop the work at some convenient point. This point should 
be selected so that the resulting joint may have the least 
possible effect on the strength of the structure. It is therefore 
recommended that the joints in columns be made flush with 
the lower side of the girders, that the joints in girders be at 
a point midway between supports, but should a beam intersect 
a girder at this point, the joint should be offset a distance 
equal to twice the width of the beam; that the joints in the 
members of a floor system should in general be made at or 
near the center of the span. 

Joints, in columns, should be perpendicular to the axis of 
the column, and in girders, beams, and floor slabs perpendicular 
to the plane of their surfaces. 

Girders should never be constructed over freshly formed 
columns without permitting a period of at least 2 hours to 
elapse, thus providing for settlement or shrinkage in the 
columns. 

Shrinkage and contraction joints may be necessary in conerete 
subject to great fluctuations in temperature. The frequency 
of these joints will depend, first, on the range of temperature 
to which the conerete will be subjected, and second, on the 
quantity and position of the reinforcement. These joints 
should be determined, and provided for in the design. In 
massive work, such as retaining walls, abutments, etc., built 
without reinforcement, contraction joints should be provided 
at intervals of from 25 to 50 ft. and with reinforcement from 
50 to -80 ft. (the smaller the height and thickness, the closer 
the spacing throughout the length of the structure). To provide 
against the structure being thrown out of line by unequal 
settlement, each section of the wall should be tongued and 
grooved into the adjoining section. A groove should be 
formed in the surface of the conerete at vertical joints in 
walls or abutments. Shrinkage and contraction joints should 
be lubricated by either an application of petroleum residuum 
oil or a similar material, so as to permit a free movement at 
the joint when the concrete expands or contracts. 

The insertion of a sheet of copper or zine, or even tarred 
paper, will be found advantageous in securing expansion and 
contraction at the joint. 

(b) Reinforcement.—Wherever it is necessary to splice, tension 
reinforcement, the length of lap should be determined on 
the basis of the safe bond stress, the stress in the bar, and 
the shearing resistance of the concrete at the point of splice; 
or a connection should be made between the bars of sufficient 
strength to carry the stress. Splices at points of maximum 
stress should be avoided. In columns, bars moré than %-in. 
in diameter, not subject to tension, should be properly squared 
and butted in a suitable sleeve; smaller bars may be treated 
by imbedment in large masses of concrete. At foundations, 
bearing plates should be provided for supporting the bars, or 
the bars may be carried into the footing a sufficient distance 
to transmit the stress of the steel to the eoncrete by means 
of the bearing and bond resistance; in no case shall the ends 
of the bars be permitted merely to rest on concrete. 


Fire-Proofing. 

The actual fire tests of concrete and reinforced concrete 
have been limited, but experience, together with the results 
of tests thus far made, indicate that concrete, on account 
of its low rate of heat conductivity and the fact that it is 
incombustible, may be used safely for fire-proofing purposes. 

The dehydration of conerete probably begins at about 500° 
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indicates that the volatilzation of the water absorbs heat from 
the surrounding mass, which together with the resistance of 
the air cells, tends to increase the heat resistance of the 
concrete, so that the process of dehydration is very much 
retarded. The concrete that is actually affected by fire 
remains in position and affords protection to the concrete 
beneath it. 

The thickness of the protective coating required depends 
on the probable duration of a fire which is likely to occur 
in the structure, and should be based on the rate of heat 
conductivity. The question of the conductivity of concrete 
is one which requires further study and investigation before 
a definite rate for different classes of conerete can be fully 
established. However, for ordinary conditions, it. is recom- 
mended that the metal in girders and columns be protected 
by a minimum of 2 in. of concrete, that the metal in beams 
be protected by a minimum of 1% in. of concrete; and that 
the metal in floor slabs be protected by a minimum of 1 in. 
of concrete. 

It is recommended that, in monolithic concrete columns, 
the concrete to a depth of 1% in. be considered as protective 
covering, and not included in the effective section. 

It is recommended that the corners of columns, girders, and 
beams be beveled or rounded, as a sharp corner is more seriously 
affected by fire than a round one. 

Water-Proofing. 

Many expedients have been used to render concrete im- 
pervious to water under normal conditions, and also under 
pressure conditions that exist in reservoirs, dams, and conduits 
of various kinds. Experience shows, however, that where 
mortar or concrete is proportioned to obtain the greatest prac- 
ticable density and is mixed to a rather wet consistency, the 
resulting mortar or concrete is impervious under moderate 
pressure. 

A concrete of dry consistency is more or less pervious to 
water, and ‘compounds of various kinds have been mixed 


The Missouri Pacific Railway Company employs concrete, both 
plain and reinforced, in the construction of a great variety of 
designs, as shown by the plans reproduced here. The use of 
reinforced concrete is especially extensive and the detail designs 
described should be of interest to the progressive engineer 
engaged in design and construction. 

Plain Concrete Flaring Wing Abutment. 

The plain concrete pier shown is composed of 1:3:6 concrete, 
except the bridge seat, which is 1:214:5 concrete. Forces as- 
sumed as acting in design were earth pressure in accordance 
with Rankine’s formula, a live load of 500 pounds per square 
foot behind the abutment and a vertical live load equal to the 
end shear of the span for Cooper’s E-50 loading without impact. 
The allowable bearing on the bridge seat under the bridge ped- 
estal is 500 pounds per square inch. 

The footing 4 feet 5%4 inches thick and 3 inches wide at 
center line of the abutment, which has a total height of 24 feet, 
rests on four rows of 20-foot piles spaced as shown. The 
abutment is 9 feet wide at the top of footing, which is equiva- 
lent to about one-half the height above the footing. Face 
batter of the abutment is 1 inch to 1 foot, while the back batter 
is 3%4 inches to 1 foot, thus making the top thickness 5 feet 4 
inches, not including the 3-inch projection of the coping. The 
bridge seat is 2 feet 9 inches wide over all and is 6 feet % inch 
below the base of rail. The coping of bridge seat, which pro- 
jects 3 inches, is 18 inches deep. The back wall has a vertical 
face and battered back with a top thickness of 1 foot 6 inches 
and a thickness at the bridge seat of 2 feet 10 inches. The 


front edge of the bridge seat has a 3-inch by 14-inch chamfer. 


Concrete Practice No. 9, Missouri Pacific Ry. 


A. M. Wolf, C. E. 





with the concrete, or applied as a wash to the surface, for 
the purpose of making it water-tight. Many of these com- 
pounds are of but temporary value, and in‘time lose their power 
of imparting impermeability to the concrete. 

In the case of subways, long retaining walls, and reservoirs, 
provided the concrete itself is impervious, cracks may be so 
reduced by horizontal and vertical reinforcement properly pro- 
portioned and located, that they are too minute to permit 
leakage, or are soon closed by infiltration of silt. 

Coal-tar preparations, applied either as a mastic or as a 
coating on felt or cloth fabric, are used for water-proofing, 
and should be proof against injury by liquids or gases. 

For retaining and similar walls in direct contact with the 
earth, the application of one or two coatings of hot coal-tar 
pitch to the thoroughly dried surface of concrete is an efficient 
method of preventing the penetration of moisture from the 
earth, 

Surface Finish. 

Concrete is a material of an individual type, and should 
not be used in imitation of other structural materials. One 
of the important problems connected with the use is the 
character of the finish of exposed surfaces. The finish of the 
surface should be determined before the “concrete is placed 
and the work should be conducted so as to make possible 
the finish desired. For many forms of construction, the natural 
surface of the concrete is unobjectionable, but frequently the 
marks of the boards and the flat dead surface are displeasing, 
making some special treatment desirable. A treatment of 
the surface, either by scrubbing it while green or by tooling 
it after it is hard, which removes the film of mortar and 
brings the aggregate of the concrete into relief, is frequently 
used to remove the form markings, break the monotonous 
appearance of the surface, and make it more pleasing. The 
plastering of surfaces, as ordinarily applied, should be avoided, 
for, even if carefully done, it is likely to peel off under the 
action of frost or temperature changes, 








Wing walls have a flare of 30 degrees with the face of the 
abutment, a top thickness of 1 foot 11 inches and a top slope 
of 20% inches to 1 foot. 

Reinforced Concrete Flaring Wing Abutment. 

The reinforced concrete counterfort abutment for a single- 
track girder span, shown here, has a total height of 40 feet 7 
inches from bottom of footing to base of rail, with a face wall 
1 foot 3 inches thick at all points, and not of increasing thick- 
ness at the bottom, as is the usual practice in such designs. 

This abutment was designed for earth pressure in accordance 
with Rankine’s formula; a live load of 500 pounds per square 
foot behind the abutment and a live load applied at the top of 
the abutment equivalent to the end shear of span for Cooper’s 
E-50 loading without impact. The allowable bearing on concrete 
under bridge pedestals was 500 pounds per square inch. The 
concrete used was a 1:2:4 mixture, with crushed rock or gravel 
not more than 1% inches in any diameter as the coarse aggre- 
gate. The allowable unit stresses used in design were 650 
pounds per square inch compression in concrete and 16,000 
pounds tension in steel, which is in general high carbon deformed 
stock, All deformed bars are lapped 30 diameters at splices and 
securely tied with wire. 

The footing course of reinforced concrete is 2 feet 6 inches 
thick and 18 feet wide at the center line of abutment, which 
‘is equivalent to nearly 50 per cent of the height from, base of 
footing to top of bridge seat, this height being 36 feet 6 inches. 
The width at ends of wings is 9 feet. The footing projects 3 
feet beyond the face wall of main portion of abutment, the 
projection of footing for wings gradually diminishing to 2 feet at 
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the ends of same. The footing rests on solid rock and is con- 
nected to the rock by anchors 3 feet centers. The transverse 
reinforcement consists of l-inch diameter bars 7 feet 6 inches 
long spaced 6 inches centers in bottom of footing in the front 
portion; at the ends of wings smaller bars and wider spacings 
are used. At buttresses two of the transverse bars extend the 
width of the- footing. The longitudinal reinforcement of main 
portion of abutment is made up of fourteen 1-inch diameter 
bars 23 feet long spaced 8 inches in bottom rear half and six 
l-inch diameter bars 23 feet long 9 inches in center, in top of 
slab just back of the face wall connection. Longitudinal bars ir 
wings are placed only in bottom of footing near the back and are 
of sizes and length shown on plans. 

The face wall of abutment and wings is 1 foot 3 inches thick 
with a batter of 1 inch to 1 foot, the height of same from top 
of footing to bottom of bridge seat being 32 feet. The face 
wall is reinforced with %-inch diameter bars horizontally with 
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wing wall buttresses are 1 foot thick and spaced 11 feet centers. 
All buttresses are connected to the face wall with 1x1-foot 
fillets. They extend within 214 inches of the back of footing 
and are battered from this point to the top of the wall. 

The horizontal reinforcing bars are bent with a 6-inch hook 
at one end to tie them to vertical bars near face of wall. These 
bars are 14-inch rounds and the spacing varies from 9-inch 
centers to 24-inch centers. at the top in the main buttresses and 
in a similar manner in the others. The vertical bars (44-inch 
diameter) are hooked around the bars in bottom of the footing 
in the same manner as the horizontal bars engage the verticals 
in the face wall. The tension reinforcement in the backs of 
main counterforts consists of ten 114-inch diameter bars hooked 
around the longitudinal bars in footing. All of these bars do 
not extend the full height, but some are stopped off at various 
points where not longer required to care for tensile stresses, as 
shown on the detail plans.. The other buttresses are reinforced 
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Plain Concrete Flaring Wing Abutment, 


spacing varying from 6 to 14 inches, as shown in the details, 
and %-inch diameter vertical bars about 18 inches centers, 
near outer face of main breast wall and staggered 18-inch 
centers front and back in the wings between buttresses. Two 
%4-inch. bars are placed vertical near face at each buttress. 
Vertical bars extend only to top of footing, the wall being 
doweled to the latter by short dowels of the same size as the 
vertical bars with which they lap. The main abutment face 
is 19 feet wide under bridge seat and 20 feet 6 inches wide at 
the footing. 

The top wings are sloped off at 144 to 1 and are reinforced 
with two %-inch bars parallel to the top. The wings have a 
flare of 30 degrees with the face of the abutment. 

The three buttresses or counterforts under the bridge seat are 
18 inches thick and are spaced 9 feet 2 inches centers, while the 





in a similar manner. The fillets between counterforts and face 
wall have %4-inch diameter rods horizontal, parallel to face of 
fillet, spaced 2 feet centers. 

The bridge seat is 2 feet thick, 3 feet 8 inches wide to face of 
back wall and is heavily reinforced with 1l-inch diameter 
straight and bent-up bars and six prong stirrups of %-inch bars. 
The bridge seat is designed as a continuous slab over the but- 
tresses and bars are bent up into top of slab at these points to 
provide for the negative movement. 

The back wall has a vertical face and a battered back and is 
reinforced with two %-inch bars horizontal in top and with 
%-inch vertical about 9-inch centers in back of wall and 3-foot 
centers in face at the buttresses bars bent so as to hook over 
the horizontal bars extend into the former for some distance. 

All exposed edges of 90 degrees or less have a 1-inch bevel. 
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in design were the same as given for the flaring wing abutment 
just described. Reinforcing bars used were deformed rounds of 
high carbon steel. 

The footing 15 feet long, 10 feet wide and 2 feet 9 inches 
thick, is heavily reinforced in both directions, top and bottom, 
and rests on 15 piles 30 feet long projecting 6 inches into the 
footing. The transverse bars are straight, while the longitudinal 
are both straight and bent. The bent bars are bent up into the 
top of the slab between the supporting walls to provide for 
negative moment in that portion. 


Reinforced Concrete Submerged Abutment, Straight Wing Abut- 
ment and Plain Concrete Pier for Single-Track Bridge. 

The structures described here were used for one bridge and 
show very forcibly the ease with which concrete can be adapted 
to best suit the conditions at hand. 

The roadway under west end of bridge was at such an eleva- 
tion as to preclude the omission of the pier on account of 
lack of head room if a long span girder was used, and a 
straight wing abutment was required to retain the earth fill. 
At the east end the long sloping bank of the river made the 
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conditions ideal for a submerged or buried abutment of such 
type as to retain only the top portion of the fill while the 
remainder sloped unhindered through the abutment. Such an 
abutment is decidedly cheaper than a wing abutment where the 
fill is a high one. 

Submerged Abutment. 

The submerged or buried abutment consists of a reinforced 
concrete footing course resting on piles, carrying two longitu- 
dinal reinforced concrete walls which support the bridge seat 
and the wing and back walls above the bridge seat. All concrete 
used in this structure was of a 1:2:4 mixture. The forces 
assumed as acting on the abutment and the unit stresses used 


Reinforced Concrete Flaring Wing Abutment. 














The columns, or rather the walls supporting the bridge seat, 
are connected to the footing with 1 foot 6 inch fillets reinforced 
with eight %-inch fillet bars 5 feet long spaced 1 foot centers, 
and doweled to footing front and back by %-inch bars 4 feet 
long. The walls are 1 foot 6 inches thick, having a vertical 
back, a face batter of 4 inches to 1 foot and are reinforced 

chorizontally and vertically as shown. 

The four %-inch diameter vertical bars in the back are con- 
tinued to the top of the back wall, thus providing extra stiffness 
to same at the point of connection with the wing. The height 
of walls from top of footing to bottom of bridge seat is 13 feet, 
the top width being 4 feet 4 inches and the bottom width 8 feet 
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8 inches, the footing projecting 8 inches beyond wall faces at 
front and back. The vertical walls are filleted to the bridge seat 
in same manner as at the footing. The distance center to center 
of walls is 8 feet. 

The bridge seat is 2 feet thick, 12 feet 6 inches long and 2 
feet 9 inches wide. The main reinforcement between buttresses 
consists of 12 1-inch diameter bars 13 feet long spaced 4% 
inches centers. Six of these bars bend up into top of slab 2 
feet from support at each end, the other end of bar continuing 
to the end of slab at the bottom. Transverse bars bent up into 
the back wall act as distributing bars in the bridge seat and 
cantilever reinforcement in the back wall. The back wall is 1 
foot thick at top and 2 feet thick at the bridge seat, the 
back being battered. The wing walls 1 foot thick and 7 feet 
2% inches high, project 7 feet beyond the ends of bridge seat. 
The corners of wings are cut off at a slope of 1% to 1. They 
are reinforced horizontally at the back face with bars 
extending from end to end through the back wall and by %-inch 
diameter vertical distributing bars. 

All reinforcing bars were placed so as to be at least 1% 
inches from surface concrete. All exposed edges of 90 degrees 
or less have a l-inch bevel. The back fill of this abutment 
extends completely under the bridge seat and was well tamped 
and packed when placed. 


Reinforced Concrete Straight Wing Abutment. 


The straight wing abutment illustrated is designed for the 
same loads and unit stresses as the flaring wing abutment pre- 
viously described, all concrete used being of a 1:2:4 mixture. 

The total height of the abutment above the bottom of footing 
‘is 17 feet 7% inches and the base width 10 feet, which is equiva- 
lent to nearly 0.6 of the height. The footing course for the main 
portion of the abutment is 2 feet thick with a projection 18 
inches wide at the heel extending 2 feet farther to provide 
extra stability against sliding and sufficient anchorage for the 
tension bars in the back of the counterforts. The footing 
projects 3 feet 2% inches beyond the face wall and 9 inches 
beyond the back of counterforts. The main reinforcement 
consists of 44-inch diameter bars parallel to center line of abut- 
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Bridge with Submerged and Straight Abutments of Reinforced Con- 
crete, and with Plain Concrete Piers. 


ment, every third bar extending the full width of footing, while 
the others extend only 6 feet from the toe; these bars are 
spaced 6 inches centers. Transverse distributing bars are placed 
over the main reinforcement. At a point 10 feet from center 
line of abutment the front of footing drops back 1 foot 2% 
inches, making the projection only 2 feet for the wing footings. 
The back igs tapered off toward the front, making the width at 
the end 3 feet 8 inches. The wings are designed as cantilever 
walls with a 1xl-foot projection below the footing to give 
additional anchorage for bars and stability against sliding. The 
back of this projection is on a line with back of wing, which is 
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vertical. The footing 2 feet thick is reinforced with 14-inch 
diameter bars 1-foot centers in top and bottom perpendicular to 
wing and %4-inch diameter bars top and bottom about 1-foot 
centers at right angles to these. The wings have a top width 
of 1 foot, a face batter of 1 inch to 1 foot and a top slope of 
1% to 1. At points near main portion of abutment dowel bars 
are placed in footings and the vertical bars in back of wall lap 
with these, near the end of wings the dowels are omitted, the 
main bars being placed in the footings directly. The vertical 
bars consist of %4-inch diameter spaced 1-foot centers in high 
OA 14-inch diameter 9-inch centers in intermediate portion 
4-inch diameter 1-foot centers in ends; 14-inch horizontal 
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are placed horizontally under bridge seat and bent down ver- 
tically into buttress at the back. These bars act to distribute 
the load over the buttress or counterfort. The counterforts 
slope from footing up to top of back wall, which is 1 foot thick 
with vertical faces. The bridge seat, 1 foot 6 inches thick, is 
reinforced with three %4-inch diameter bars in bottom over the 
face wall, and one 14-inch and three %4-inch near the rear under 
the back wall. The back of back wall has 44-inch vertical bars 
9-inch centers bent horizontal into bottom of bridge seat. Two 
%-inch bars are placed in top of back wall and the same number 
horizontal in the duter face. The counterforts at the wing wall 
connections are similarly reinforced. This abutment is an excel- 
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distributing bars are spaced 2-foot centers. Two 44-inch diam- 
eter bars are placed in top of wall to prevent shrinkage and 
unequal settlement cracks to some extent. 

The main abutment is a counterfort wall 1 foot thick with 
a batter of 1 inch in 12, reinforced as a vertical slab supported 
by counterforts 6 feet 3 inches centers. The part carrying the 
bridge seat, which is 8 feet 6 inches long and 1 foot 9 inches 
wide, projects 1 foot beyond the sides of the breast wall. This 
wall is reinforced with 14-inch diameter horizontal bars spaced 
about 714-inch centers for a distance of 3 feet at bottom, and 
1-foot centers above. Vertical distributing bars (44-inch) are 
provided about 2 feet on centers. 

The two central counterforts supporting the bridge seat are 
1 foot 3 inches thick and 6 feet 3 inches wide at the base rein- 
forced with horizontal 14-inch bars arranged in pairs 2 feet on 
centers. Two pairs of vertical bars are also provided. The 
tension reinforcement in back of counterforts consists of three 
l-inch diameter bars 7 feet long as dowels to footing and three 
l-inch bars above the footing, one 9 feet long and two 15 feet 6 
inches long, extending to top of back wall. Four %-inch bars 


Straight Abutment, Reinforced Concrete. 

















lent example of a combination of counterfort and cantilever 


walls. 
Plain Concrete Pier. 


The plain concrete pier about 16 feet 6 inches high above foot- 
ing to main bridge seat has a base width of 6 feet 3 inches, or 
about 0.4 of the height. The footing is 7 feet 3 inches wide and 
17 feet 9%4 inches long, projecting 6 inches beyond the end of 
pier, which has a beveled cutwater. The footing, about 4 feet 
thick, rests on solid rock. The pier faces have a batter of %4 
inch to 1 foot and a 45-degree cutwater at both ends. The top 
width under coping is 5 feet, which is standard, except in spe- 
cial cases where it is varied to suit conditions. The upstream 
end is reinforced with three old rails 15 feet long, anchored to 
the pier by %-inch diameter bent bars 2 feet long placed in 
pairs 3-foot centers. The bridge seat, 18 inches thick, projects 
¥ inches beyond the neatwork of pier and has the upper edge 
chamfered. To provide a seat for the short span at the west 
end a block of concrete 8 feet long, 3 feet high and 2 feet 3 


inches wide is placed on the top of pier and anchored to same 
by sixteen %-inch diameter dowels 6 feet long, eight in each 
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Plain Conc 


tace. The allowable bearing on bridge seat is 500 pounds per 
square inch. 

The pier was designed for Cooper’s E-50 loading without 
impact and the dead load of span. The concrete used was a 
1:3:6 mixture, except in bridge seat, which was a 1:216:5 
mixture. 

Plain Concrete Arch Bridge. 

The plain concrete arch illustrated herewith was built to 
replace a 50-foot deck girder span, without stopping traffic, the 
top of arch ring being just a few inches below bottoms of gir- 
ders. The old masonry U-abutments were used for the arch 
by adding a concrete facing. 

The arch is three-centered, with a clear span of 34 feet 8 
inches and an actual rise of 9 feet 10 inches, the apparent rise 
from top of footings being 15 feet. The arch ring composed of 
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rete Arch. 


1:2:4 conerete, is 2 feet thick at the crown and has a radial 
thickness of about 6 feet at the spring. It was designed for 
Cooper’s E-50 loading with impact amounting to about 25 
per cent. The concrete was assumed to weigh 150 pounds, 
earth fill, 100 pounds per cubic foot. The arch ring was 
analyzed under various conditions of loading by the elastic . 
theory, it being the practice of this road to use the elastic 
theory in analyzing all arches of over 30-foot span, 

The old abutments were faced with a 1:3:6 concrete 3 feet 2 
inches thick tied to the masonry by %-inch square dowels 3 
feet long spaced 3-foot centers both ways. This concrete facing 
has a footing course with a projection of 1 foot resting on solid 
rock. All broken and disintegrated stones in the existing abut- 
ments were cut out and replaced with concrete and were under- 
pinned where necessary to carry them to rock. The concrete 
ae 
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Reinforced Concrete Arch Bridge. 
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below the springing line was allowed to set before proceeding 
with the arch proper in order to make a joint at that line. 

The spandrel walls are of 1:2:4 concrete and are gravity walls. 
At the crown of arch the back of spandrel wall is vertical, the 
wall being 1 foot 6 inches thick with a coping 1 foot deep pro- 
jecting 3 inches beyond the face. Near the abutments the wall 
has a vertical back for a distance of 3 feet 9 inches down from 
top of wall, which is 6 inches below the base of rail, and a hat- 
tered back (3 inches to 1 foot) from this point to the haunch of 
arch. The spandrel walls were anchored to the old abutments 
in the same manner as the new concrete abutments. 

The back of the arch is waterproofed with a 1:1 concrete and 
sand mortar. Three 3-inch diameter drains are provided at each 
abutment to drain the fill. 

Reinforced Concrete Arch Bridge. 

The reinforced concrete arch bridge shown is a double-track 

structure 32 feet 6 inches wide over all, composed of one 36-foot 
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The piers are of plain concrete 5 feet wide and 46 feet 10 
inches long under copings, with a batter of %4 inch to 1 foot on 
sides and ends which have circular cutwaters. Pier copings 
are 1 foot 6 inches deep, with beveled edges. The exposed 
portions of the abutments have the same appearance as the 
piers and were doweled to the existing masonry abutments. 
The wing walls on one side of the bridge are counterfort walls 
separated from the arches by tar paper joints. On the other 
side the wings aye parallel to center line of bridge and consist 
of a facing of concrete doweled to the old masonry. 

The concrete used in the footings was a 1:3:6 mixture, that 
in piers and abutments a 1:244:5 mixture, while in the arch 
rings and spandrels a 1:2:4 mixture was used. 

The arch rings are reinforced with %-inch diameter deformed 
bars, 12-inch centers in extrados and intrados extending about 
4 feet into piers and curved to fit the curves of arch rings, 
lapping 2 feet 6 inches at splices. The transverse reinforcement 
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Notes :- /- Unless special permission is obtained 
double box culverts will be used in all 
cases where span !s vg fo or great- 
er than twice the hight. Use of single 


box culverts beyond these proportions 
materially increases the cost. 
2 - Use plain round rods for reinforcements. 
3- Place surface of rods 12" from surtace 
of concrete. 


as follows: 


4 -Use concrete with the following formula :- 
/cement, 24 Sand, § Crushed Tock (or 
gravel) Particles of crushed rock or gravek, 
Shall not exceed /"in any dimension. 

5- Distance from base of rail to top of conc- 
rete shall be not less than 12". : 

6 for values of Woreater than 10' increase 
the thickness of fop, bottom and side walls 


| ney 
Half Plan & Half Section of Single Culvert Part Plan @ Part Section of Double Culvert 
dee Note 6 dee Nolte 6 


when W equals 10! to 20/ 

ea a ie, Se ee 

rf ae ee 30’ » 40! 

4" when Wis greater than 40’. Use same Size, 
length and spacing of rods for al/ values Of W. 

7- Where piles are necessary an approved special 
plan shall be used. 


8- Slope of culvert shall be not less than 1.0%. 
9- Bevel all sguare corners /". 


10- Where special conditions render departure from the standard advisable the desired changes 


‘must be indicated in crayon ona blue print and submitted to the Chief Engineer Mainten- 
ance of Way for approval prior fo the commencement of work. 


skew span and two 32-foot skew spans with solid spandrel walls, 
retaining earth fill and ballast. 

The arches are designed for Cooper’s E-50 loading with 25 
per cent impact for live loads and the dead loads of fill and 
arches. The arch rings were analyzed by the method of the 
elastic theory. The limiting stresses used were 16,000 pounds 
per square inch tension in steel and 650 pounds per square inch 
compression in concrete. Reinforcing bars used were deformed 
round bars, lapped 30 diameters at splices and securely tied with 
wire. : 

The main arch has a crown thickness of 2 feet 3 inches, while 
the smaller ones have a thickness of 2 feet at the crown. The 
arches are three-centered, with a rise of 13 feet. The center 
lines of piers are set on a skew of 60 degrees with the center line 
of bridge. The smaller arches have a clear span of 27 feet 8% 


inches measured perpendicular to pier faces, and the larger has 
a span of 31 feet 2% inches. 


Details fer Standard Box Culverts. 





consists of %4-inch diameter bars 2-foot centers directly above 
and below the longitudinal bars near intrados and extrados, 
respectively, lapping 2 feet at splices. The longitudinal bars in 
intrados of adjacent arches are tied together by four sets of 
hook rods placed horizontal at about 1-foot centers, the first 
one being placed just above the top of pier. At the critical 
sections of the arch rings four sets of 3,-inch diameter continu- 
ous loop stirrups (see detail) looping over longitudinal bars in 
extrados and intrados are spaced about 2-foot centers. 

The portion of the spandrel wall below the crown of arches is 
a plain gravity wallewith a back batter of 4 inches to 1 foot and 
a vertical face, anchored to the arch ring with %-inch diam- 
cter dowels 4 feet long 2-foot centers. As originally designed 
the portion above this, 4 feet 11 inches high, which forms the 
parapet, was designed and reinforced as a cantilever wall 18 
inches thick; it was built, however, as a continuation of the 
gravity wall below. The coping is 1 foot 6 inches deep and 
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projects 3 inches beyond the face of wall, the outside top edge 
having a chamfer of 14% inches in 3. The top of parapet is 6 feet 
above the crown of the end arches and 5 feet 9 inches above 
the crown of the center span. 

The backs of arches and spandrel walls are waterproofed with 
a 1:2 cement-sand mortar. Drain pipes 4 inches in diameter are 
placed over each pier. 


Reinforced Concrete Box Culverts. 

The standard sheet for reinforced concrete box culverts repro- 
duced here gives some valuable information as to the dimensions 
of walls, reinforcing and quantities contained in single and 
double box culverts from 3x3 feet to 14x14 feet openings for fills 
of not over 10 feet. 

These structures are designed for Cooper’s E-50 loading with 
impact varying from 25 to 100 per cent, depending on the depth 
of fill over the slab. The minimum allowable distance from 
base of rail to top of culvert is 12 inches. The concrete used 
throughout is a 1:24%:5 mixture, with crushed stone or gravel 
passing a l-inch mesh for the coarse aggregate. The unit stresses 
used for the concrete and steel are 650 pounds per square inch 
in compression and 16,000 pounds per square inch tension, re- 
spectively. Plain round rods of medium steel are used as rein- 
forcement; all reinforcement being so placed as to be 1% inches 
clear from surface of concrete. 

Double box culverts are used in all cases where the span is 
equal to or greater than twice the height, the use of single box 
culverts beyond these proportions materially increasing the cost. 

The top and bottom slabs are made the same thickness with 
transverse reinforcement near the inner face and longitudinal 
shrinkage rods 14-inch diameter spaced at 2-foot centers, just 
above and below the transverse bars. The side walls are rein- 
forced in a similar manner near the inner face. Forty-five 
degree fillets are placed at all corners. No negative moment 
reinforcement is provided at the corners of culverts. The bot- 
tom slab extends for a distance equivalent to one-half of the 
height at each end and terminates in a baffle wall 1 foot thick 
and extending at least 3 feet below the bottom of slab at the 
downstream end and 2 feet at the upstream. The side walls 
extend to the ends of bottom slab and are cut off at a slope of 
1% to 1. The cover slabs have a curb 4 inches high at each end 
equal in width to thickness of cover slab. The length of the 
cover slabs are in general made equal to three times the depth 
of fill plus 18 feet for single track. All square corners have a 
bevel of 1 inch. The slopes of culvert bottoms are made not 
less than 1 per cent. 
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Cross Sections, Overhead Highway Bridge. 





The values given in the accompanying table are for values of 


‘*W’? (the average depth of fill) not greater than 10 feet. For 
values of ‘‘W’’ greater than 10 feet the top, bottom and side 
walls are increased as follows: 


1 inch when W equals 10 feet to 20 feet. 

2 inches when W equals 20 feet to 30 feet. 

3 inches when W equals 30 feet to 40 feet. 

4 inches in all cases when W is greater than 40 feet. 

The same size, length and spacing of bars are used for all 
values of ‘‘W,’’ the extra strength required being furnished by 
the increased thickness of slabs. 

Reinforced Concrete Overhead Highway Bridge. 

An overhead highway viaduct of the transverse girder and 

column type placed on a skew of over 67 degrees and designed 











































































































































































































































































































Table of Quantities and Dimensions for Single and Double Box Culverts. 
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for heavy street car loading is illustrated herewith. The length 
of the bridge out to out measured perpendicular to the center 
line of track is 50 feet and 54 feet 3 inches parallel to center 
line of street, while the width perpendicular to the center line 
of street is 66 feet, out to out, providing for a 40-foot roadway 
and two 13-foot sidewalks. The deck slab is carried on girders 
supported by four rows of columns spaced 16 feet 3 inches 
centers, placed parallel to the center line of tracks. 

The concrete used in the entire structure was a 1:2:4 mixture. 
The live loadings used in design were: Street car loading, a 
40-ton car on each of two tracks in positions to cause maximum 
stresses in the members in question; roadway slab, .20-ton road 
roller; sidewalk, 100 pounds per square foot, no impact; an 
impact of 50 per cent was used for roadway slab. Unit stresses 
used were same as noted for other reinforced concrete structures 
described. 

There are six columns supporting each transverse girder, the 
end columns being 12 feet 6 inches centers, while the interme- 
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A 6-inch reinforced concrete curtain wall 6 feet high above 
tops of footings is placed flush with the track face of the two 
intermediate rows of columns. These walls are filleted to the 
columns at the top. Their purpose is to protect the track from 
sliding earth, the surface of which being riprapped has a very 
steep slope. Similar walls are provided below the outer line of 
girders at the top of columns to retain the fill. The wing walls 
at the sides are designed as cantilever walls. 

The intermediate girders 3 feet deep and 1 feet 3 inches wide 
at the bottom are reinforced with two %-inch bars straight in 
bottom continuous over two spars and two %-inch bars bent up 
at each end over the supports for each span, thus providing an 
equal amount of steel top and bottom in tension regions, At the 
sides the girders project 6 feet 2 inches beyond the columns as 
cantilevers carrying part of the sidewalk, the depth of the end 
of cantilever being 1 foot 3 inches. The cantilever portions are 
reinforced with stirrups and bent bars. The girders at ends of 
bridge are of the same size as intermediates, but have only half 
the amount of steel in top and bottom, all bars being straight, 
3¢-inch stirrups at comparatively close spacing provide for the 
shearing stresses. 
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diate ones are 11 feet centers. The columns, 1 foot 3 inches 
square, are reinforced with four %4-inch diameter vertical bars 
extending nearly to top of deck slab tied together with 14-inch 
wire ties 3 feet centers. The column footings consist of a lower 
course 4 feet 6 inches square and 1 foot 3 inches deep and an 
upper course consisting of a frustrum of a pyramid 1 foot high, 
the top being 1 foot 3 inches square. Reinforcement in footings 
consists of five 34-inch bars 4 feet 3 inches long in both direc- 
tions. The columns next to track have a height of 17 feet 6 
inches from top of footing to bottom of girder with a 2x2-foot 
fillet at the connection with girder. The columns at the south 
end of the bridge are very short, while those at the north end 
are 10 feet 8 inches for the two at each side and 7 feet 3 inches 
for the intermediate ones. The fillets are reinforced with two 
%4-inch diameter bars 7 feet 9 inches long parallel to edge of 
fillet and extending nearly to the top of the girders. 





Half Plan and Elevation, Overhead Highway Bridge. 


The roadway slab between girders is an arched slab 2 feet 6 

inches thick at the girders and 10 inches thick at the crown, 
the top being curved slightly. The slab is reinforced with 
%-inch diameter longitudinal bars 10 inches centers in bottom 
curved to fit the intrados and 1-inch diameter bars 6% inches 
centers in top of slab, the bars in end spans bending down into 
the curtain walls and acting as vertical reinforcement. Trans- 
verse reinforcement is provided only in the bottom of the slab 
just above ‘the lower longitudinal bars and the bars are spaced 
1 foot centers. 
* The sidewalk slab is 9 inches thick and extends back 11 feet 
from end of cantilever support. Reinforcement in the shape of 
%4-inch bent bars 8 inches centers is provided longitudinally, no 
transverse bars being used. 

The hand railing is of thin reinforced concrete paneled slabs 3 
feet 6 inches high with heavier posts at the ends. The general 
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appearance of the structure, that of a series of flat arches with a 
cantilevered sidewalk, is good and is, in fact, much better than 
the usual structures of this type. 
Comment, 
The structures just described indicate clearly that the trend 
of modern progress in concrete design is toward the use of rein- 
forced concrete for nearly all structures except the possible 


exception of piers, the cost of which, if built of reinforced con- 


crete would in general be prohibitive on account of the fact 
that weight is in general required for stability. This means 
that reinforced piers must be filled with earth or rock, which 
offsets any saving in reinforced concrete. 

The different types of abutments described are especially note- 
worthy since they indicate how easily an economical design can 
be made up to fit the conditions at hand. The data on box 
culverts should also be of value to every engineer, the tables 
being unusually complete. 

We are indebted to Mr. J. R. Stephens, Chief Engineer Mis- 
souri Pacific Ry., for plans and data from which this article 
was prepared. 














‘TESTS OF REINFORCED CONCRETE BUILDINGS UNDER 
LOAD. By A. N. Talbot and W. A. Slater—Bulletin No. 64, 
of the Engineering Experiment Station of the University of 
Illinois. Paper 6x9. 104 pages. Copies gratis on application 
to W. F. M. Goss, Director. 

Besides giving the results of tests, this bulletin presents a 
detailed discussion of the methods and apparatus developed 
at the University of Illinois for measuring the stresses caused 
by floor loads in reinforced concrete building. It is shown 
that these stresses may be determined with a considerable 
degree of accuracy if care is used in making the test. The 
bulletin furnishes valuable information on the action of several 
building floors under load, and will be useful to engineers and 
designers of reinforced concrete structures. 

REINFORCED CONCRETE BUILDINGS. By E. L. Ransome 
and Alexis Saurbrey. Cloth, 6x9; 235 pages; numerous cuts. 
Published by McGraw-Hill Book Co. New York. Price $2.50. 

This book has been written primarily for the experienced 
engineer and for this reason ultimate results are treated in 
greater detail than the derivation thereof. 

The book is divided into three parts, as follows: (1) A 
Contribution to the History of Reinforced Concrete. (2) Ra- 
tional Design of Reinforced Concrete Buildings. (3) Practical 
Construction of Reinforced Concrete Buildings. 

Part I is composed of a personal reminiscence by E. L. Ran- 
some, which is of interest due to the fact that the author is the 
pioneer of the concrete industry, and a discussion on basic pat- 
ents by Alexis Saubrey. The matter on patents is by no means 
complete, some matter referring to designs foreign to building 
construction having been given to the exclusion of valuable 
information on the latter which could have been given. 

Part II is a brief theoretical analysis of reinforced concrete, 
omitting all intermediate steps in the development of the 
formula, a previous knowledge of the subject on the part of 
the reader being presupposed. It is our opinion that the value 
of the book would have been greater had the standard nomen- 
clature for formule adopted by the joint committee and now 
used almost exclusively been used, instead of that of the authors. 
Considerable space is allotted to the discussion of transverse 
stresses and stirrups or V-bars. A tentative method of analysis 
of four-way reinforced flat slab floors is given, but it cannot be 
cited as solving the problem in a very satisfactory manner. 

Part III is devoted to practical instruction. Most of the 
subject matter consists of a detailed description of the Ransome 
‘funit construction’’ and other valuable information on other 
types of construction has been excluded. This is to be regretted 





since the merits of these other types have been omitted inten- 
tionally or otherwise to the benefit of the ‘‘unit method of 
construction,’’ which it is true is very economical in many 
eases, but whose economical application is by no means uni- 
versal. 


The authors in several instances take exception to the pre- 
vailing ideas; some of these exceptions no doubt are of value, 
while others seem to be more or less prejudicial. The general 
arrangement and typography of the book is good. The book is 
entirely too small for the subject matter considered and as a 
result much information of value to the engineer is omitted. 
The practicing engineer will find in this work many things not 
published elsewhere, but it cannot be recommended for the 
student or young designer without experience. 


THE CONCRETE HOUSE AND ITS CONSTRUCTION. By 
Maurice M. Sloan. Cloth, 6 x 9 in., 224 pages, illustrated. Pub- 
lished by Association of American Portland Cement Manufac- 
turers; Perey H. Wilson, secretary; Land Title Bldg., Phila- 
delphia. Price, $1.00. Special price of 14 cents to architects. 


Although this is a book on concrete dwellings, it will no 
doubt appeal to the railroad architect who desires to give large 
and small passenger stations the individuality which is only 
possible with concrete. The use of concrete for stations is 
constantly increasing and it behooves every railroad architect 
and engineer to fully acquaint himself with the vast possibilities 
which are so forcibly set forth in this little volume. 

The book does not treat of the subject in a superficial way 
but goes into the details of construction and it should there- 
fore be of practical value to the architect. 


INSPECTION OF CONCRETE CONSTRUCTION. By Jerome 
Cochran. 6 x 9 in., cloth, 595 pages. Published by Myron C. 
Clark Pub. Co., Chicago, Ill. Price, $4.00. 

This book contains practical hints for concrete inspectors, 
superintendents and others engaged in concrete construction. 
From the title and size of the book one would expect it to 
contain detail information on all branches of concrete construe- 
tion; this, however, is not entirely the case, since the detailed 
inspection of bridges, walls and other railroad structures is 
not treated as extensively as are other branches. From the 
text the reader soon becomes aware of the fact that the author’s 
experience has been mainly in concrete building construction 
and the treatment of this subject is very extended and com- 
plete. Had the subject of detailed inspection of bridges, walls, 
tanks, grain elevators, docks, ete., been included to the exelu- 
sion of some lengthy discussions of less important matters, the 
book would have had a broader field and would have been 
much more valuable to the young engineer and inspector. 


The introduction sets forth the need of inspection and the 
duties of the inspector. The first two chapters treat of the in- 
spection of hydraulic cement, sand, stone and miscellaneous 
conerete materials. The chapter on cement testing and inspee- 
tion is an elaboration of the standards adopted by the Amer- 
ican Society for Testing Material. The second chapter is 
unusually complete, due emphasis being placed on the need of 
testing sand, stone,and water used for concrete. Chapter 3 on 
the inspection of proportioning and mixing of concrete will 
prove valuable to the young inspector and also the older man 
who wishes information’ on methods of proportioning. The 
next chapter, on the inspection of forms, molds, centering and 
falsework, is much more complete than is found in other books 
of this character. The portion on arch centers, however, 
omits entirely the subject of steel truss centering and allied 
types of steel centers, which are being used quite extensively 
nowadays. In fact, the entire matter of steel forms and center- 
ing is somewhat slighted. The inspection of steel reinforcement 
treats almost entirely of this subject as related to building 
construction. A chapter of about 100 pages on the inspection 
of concreting is very complete, covering the work of concret- 
ing in all its phases in a most commendable manner. The in- 
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spection of the various kinds of surface finish is treated very 
thoroughly. 

The waterproofing of concrete structures has not been here- 
tofore treated to any great extent in books on concrete and it 
is gratifying to note that Mr. Cochran has given a full 
treatment of the various methods of waterproofing. The inspec- 
tion of concrete sidewalk, curb and pavement construction and 
various conerete products, such as ornamental concrete, concrete 
blocks, fence posts, railroad ties and sewer pipe, is treated in 
two chapters. The final chapter on molding and driving con- 
crete piles is valuable in view of the fact that the use of 
concrete piles is becoming very extensive. The book closes 
with a glossary of terms used in concrete construction, a list 
of authorities consulted, and a good index, which is essential 
in a work of this character. 

Taken as a whole, with some exceptions however, the book 
is to be highly commended, most subjects being treated in a 
most exhaustive manner. If in future editions the portions 
not very fully treated in this first edition are rounded out, the 
book will soon be the standard work on the subject. The 
typography and composition are excellent. A feature which 
is to be commended is the use of heavy type paragraph head- 
ings which in a few words summarize what is treated in the 
paragraph and make the finding of individual subjects very 


easy. 


MODERN ORGANIZATION. By Charles De Lano Hine. 
Board, 5x7 in., 110 pages. Published by The Engineering Maga- 
zine Co., New York. Price, $1.50. 

Anyone interested in the subject of organization, and es- 
pecially in its finer points, cannot help but be impressed by 
the extensive research and experience with the subject, which 
is evident in the pages of this volume. While there are many 
who may disagree with Mr. Hine in his conclusions, there are 
few, and probably none, who have gone into the subject so 
thoroughly. 

Proper organization, in other words real organization, are 
sadly lacking on some of our railway systems, from the im- 
portant down to the minor officers and laborers. The prin- 
ciples and underlying proper organization should be the same 
for the shop or section foreman in handling his men, as for 
the president of the road in handling his subordinates. 

It is extremely difficult for some officials to see why they 
should not reverse a subordinate’s orders to his men, and this 
is the cause of destroying many a good organization. There are 
times when orders should be reversed, but they should be re- 
versed by the person issuing them, if possible or practicable. 
Many times there appear to reasons for the higher officer 
to reverse orders, which disappear when the conditions are ex- 
plained. In other words, lack of real organization leads to 
interference with discipline and with work. And where there 
is weak organization, there will be found continual interfer- 


ence among employes; and correspondingly, a lesser amount 


of real work accomplished. 

Mr. Hine’s book describes and shows reason for the adoption 
of the Harriman lines’ unit system of organization. It is 
extremely interesting, outlining as it does the fundamentals 
clearly, following with detailed discussion of the workings 
of the system. 

The first chapter deals with the primitive forms of organiza- 
tion and the evolution of organization to the present day. 
Reasons are given for unification of the offices of different de- 
partmental officials, with one common office file, and also for the 
elimination of the chief clerk as a power in railway affairs. 
No chief clerk, be he ever so broad-minded, should be allowed 
to hold the authority now frequently accorded him, unless he 
be a man of technical and practical experience in the field in 
which he works. This chapter also appeals for the more con- 
siderate treatment of men, which is assuredly in line with pres- 
ent practice. 


Chapter II explains in detail the operation of the unit sys- 
tem. The effect of the extent of territory covered is dwelt 
on, showing where the abuses of the chief*clerk system occur. 
Under the unit system the authority of the chief clerk is re- 
duced to that actually and accurately represented by his office 
—for he is not allowed to sign another’s name to any papers. 
The consolidated file is said to be a means of saving a half 
million letters yearly on the Harriman system. A most. notable 
feature is the increased availability of the officials for outside 
work, the large number of qualified assistants making it pos- 
sible for each one to do much more line work, which it is 
conceded, is vitally necessary. 

In the third chapter, the effect of broadening out the au- 
thority of the different officials is discussed, and the state- 
ment is made that in practically all cases the increased au- 
thority. has been handled judicially. The effect of this broad- 
ening of authority is to gradually eliminate departmental 
jealousies, which are potent causes of interference and conse- 
quent loss of efficiency. 

Over-specialization is treated in the fourth chapter. This 
is indeed a live question and has recently called forth much 
comment and warning from those eminent in their professions. 

Chapter V shows the fallacy of judging efficiency entirely 

by statistics or accounts. It is practically impossible for an 
office man to properly correlate and analyize cost accounts, 
as he is unable to appreciate the greatly varying conditions 
affecting same. There is need for co-operation between the 
operating and accounting officers and the unit system provides 
for this by making the accountant a division officer. 
. The over-centralization of purchasing power is given a well- 
merited criticism. This chapter goes into detail in explain- 
ing the fallacy of this policy; no argument is necessary to 
prove that practical men who use tools and materials should 
have a strong voice in their selection and specification. 

The interchanging of line and staff duties are treated in 
Chapter VII. The advantages of having an office man well 
posted on outside work is dwelt on; the practical man grasps 
the importance of this fact immediately. The interchanging 
of line and staff duties, which is promoted in this organiza- 
tion, certainly tends toward a better understanding between 
field and office, and toward the broadening of the individual 
official. 

Chapter VIII. shows wherein many organizations are simply 
accidental, or evolutional, with no set underlying principles. 
The result of such organization, or lack of organization, is 
chaos. 

The book ‘‘Modern Organization’’ is probably. the most com- 
prehensive ever written on the subject of railway organiza- 
tion. It should be read by every railway employe and official. 
It is not to be assumed, however, that blind obedience to the 
principles given will result in a highly developed organization. 
The book, however, furnishes much food for reflection and 
gives an exceJlent exposition of the principles underlying the 
science, 





The Alabama, Tennessee & Northern is building a steel and 
galvanized iron general repair shop 110 ft. x 165 ft., with con- 
crete foundations, at York, Ala. The Decatur Bridge Co. has 
been given a contract for the superstructure, and the founda- 
tion work is being carried out by the railway company’s forces. 

The Baltimore & Ohio has contracted with the American 
Bridge Co. for 3,000 tons of steel for a bridge at Glenwood, Pa. 

The Chicago & Northwestern has awarded a contract to Jos. 
McCarty, of Kaukauna, Wis., for the construction of concrete 
bridges at several points in northern Wisconsin and Michigan. 
The Cleveland, Cincinnati, Chicago & St. Louis will enlarge 
its shops at Linndale, Ohio, a suburb of Cleveland, by the erec- 
tion of a new ear repair shop and an engine house. The H. A. 


Peters Co., of Chicago, Ill., has been awarded the general con- 
tract for construction work. The structural iron work will be 
erected by the Sprague Iron Works, Chicago. 





Fann § a 


TAugust, 1913.] 


ENGINEERIN 


AND MAINTENANCE OF WAY: 





a 


Pe e-'She Signal 


Department 





SINGLE-TRACK BLOCK SIGNALING ON THE CHICAGO & 
NORTH-WESTERN RAILWAY. 

The Chicago & North-Western Railway completed during the 
last year its first block signaling on single track. The section 
of road protected is between Harvard, IIl., and Evansville, Wis. 
Except for a stretch of about five miles between South Janesville 
and Janesville, which is double track, the signal protection is 
arranged for ‘‘absolute-permissive’’ operation. 

The double track, of course, is protected in the usual manner. 
The total length of single track under this type of block signal- 
ing is about 35 miles, and was the first installation of its kind 
in the United States, when it was put in service. 

Under the ‘‘absolute-permissive’’ operation of signals, the 
protection obtained, for opposing moves, is from station to 


station, while for following moves the signals clear up the same 
as for double track. The out-bound signals at stations are home 
signals having vertical lights, and when such signals are at 
‘*stop’’ a train cannot proceed unless permission is given by the 
train dispatcher to do so, unless the train proceeds under flag 
protection to the next caution or clear signal. The other signals 
between stations are block signals with diagonal lights, and 
when the ‘‘stop’’ indication is displayed, a train can not pro- 
ceed after stopping unless it has approached the block signal 
under flag from a home signal; in the latter case the train need 
not stop. A dispatcher’s telephone is placed at each home 
signal, 

The diagram, Fig. 1, besides showing the track layout and 
signal locations, shows the signal controls for both following and 
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Fig. 1. 






opposing moves. These controls are indicated by the full and when train passes signal 19, and remain so until train passes 
dash lines. The full lines show the beginning and end of the _ signal 21, at which time signal 17 will indicate clear. In like 
stop indication, while the dash lines together with the full lines manner, signals 19, 21, 23, etc., will assume the caution and 
show the beginning and end of the caution indication. clear positions as the train proceeds. When the train reaches the 
When a train enters the stretch of track between any two cut section between signals 21 and 23, signal 24 will be set to 
sidings it sets all of the signals for the opposing direction to ‘Stop and signal 26 will still be at caution. Figs. 2 and 3 illus- 
stop between the two sidings. For example, in Fig. 1, suppose a _ trate the operation of the signals as has just been explained. 
train leaves Leyden headed toward Fellows; as soon as the Plans like Figs. 2 and 3 were prepared for the education of the 
train enters the section of track between signals 14 and 15, alf trainmen in this new system of signaling, and show very nicely 
of the opposing signals—14, 16, 18, 20 and 22—are set to stop, the signal indications displayed and the protection provided for 
and signals 24 and 26 will indicate caution. As the train pro- tains approaching a meeting point, and for following moves. 
ceeds and passes signal 17, signal 15 will clear to the caution The circuits necessary for the operation of this type of sig- 
position and will remain so until train passes signal 19, at naling are the same as for double track with the addition of 
which time signal 15 will assume the clear position. The same stick relays, which serve as selectors for the direction in which 
is true for signal 17, that is, it will indicate the caution position the train is running; that is, they will be energized for those 
signals which govern in the same direction as the train is run- 
ning, and de-energized for those signals which govern in the 




















opposite direction. The picking up of a stick relay at any signal 
‘ ———— location is accomplished whenever a signal drops from 90° to 
d 45°, and the track relay at the signal is de-energized. The eir- 
cuit for a stick relay through the circuit breaker on a signal is 
| open between 45° and 0°; hence an opposing stick relay cannot 
g pick up when a train approaches because the opposing signal 
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will be at 0° long before the track relay at the opposing signal 
is de-energized. However, there must be at least two track 
circuits between opposing signals. 

After the stick relays are once picked up they stick up 

























Stop Stop through a back point of the 45° control relays, and will conse- 

LL Home Signal Then Proceed quently stay up through the block. Each 45° control relay 

| | | Block Signal * passes through a front point of the 45° control relay at the 
sror. srom next signal ahead, and also through a front point of the stick 
HOME S/GN/AL THEN PROCEEO. relay at the same signal in multiple, so that if the stick relay is 
Block SIGNAL. down, each 45° control relay when de-energized drops the next 









Fig. 4. 45° control relay, and so on to the next home signal. But if the 
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stick relay is up, the 45° control relay has no effect on the next. 
In this way the opposing signals between two stations are 
dropped to the stop position. 

The signal aspects are shown in Fig. 4. One shows a home 
signal at ‘‘stop,’’ with vertical lights; the other a block signal 
at ‘‘stop,’’ with diagonal lights. The night indications are red 
for ‘‘stop,’’ red .and green for ‘‘caution’’ and green for 
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The operation of the crossing bell at Lawrence, Ill., near the 
double signal location 824-825, is quite interesting. Referring to 
Fig. 5, showing the wiring diagram of the double signal loca- 
tion, and the crossing bell: note that the bell is not rung in 
the usual manner, by means of an interlocking relay, but by 
employing the stick relays and ordinary track relays required 
for the signal system. The operation is as follows: When 
a train enters the track section from either direction, the 
track relay drops and the bell rings through a back point of 
the track relay, and a back point of the stick relay. The 
bell stops ringing in the usual manner, that is, when the 
train passes the bell, because the other stick relay picks up and 
opens the bell circuit. This feature controls the bell perfectly. 


This scheme of ‘‘absolute-permissive’’ operation, and the cir- 
cuits for its control, were designed by the General Railway 
Signal Company, which had the contract for this installation 
under the supervision of J. A. Peabody, signal engineer of the 
Chicago & North-Western Railway. We are indebted to the 
latter fof the information and illustrations appearing in this 
article. 























J. C. Mill, formerly assistant signal engineer, has been 
appointed signal engineer of the Chicago, Milwaukee & St. 
Paul Ry. at Milwaukee, Wis., succeeding A. Brown, deceased. 


R. C. Toombs has been appointed signal supervisor of the 
Southern Pacifie Co. at Ogden, Utah, succeeding J. E. Lyon. 
Mr. Toombs entered the service of this railway in 1903 and 
has been with them continuously since that date. 
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AND MAINTENANCE OF WAY 


BLOCK SIGNALS ON THE RAILROADS OF THE UNITED 
STATES, JANUARY 1, 1913. 


The accompanying tables have been compiled from reports 
made by railroad companies in response to the commission’s 
order of September 19, 1912. Table No. 1 shows the aggregate 
length of railroad line of each company reporting on which the 
block system was in. use on January 1, 1913; Table No. 2 in- 
dicates the kinds of automatic signals used. 


The total length of road in the United States operated under 
the block system on January 1, 1913, was 83,949.8 miles. Of 
this total, 22,218.8 miles were automatic and 61,731 miles were 
non-automatic. There was an increase of 1,883.9 miles in the 
length of road operated by the automatic block system, and 
an increase of 5,656.2 miles in the length of road operated by 


AGGREGATE LENGTH OF LINES AND Parts OF LINES ON 





the non-automatice block system over the figures shown in the 
bulletin of January 1, 1912. The total increase in the mileage 
of road operated by the block system during the year was 7,- 
540.1 miles. 

The Atchison, Topeka & Santa Fe and the Chicago, Rock 
Island & Pacifie operate jointly 11.8 miles of single track 
equipped with automatic block signals. The Atchison, Topeka 
& Santa Fe and the Southern Pacific operate jointly 67.3 miles 
of single track equipped with automatic block signals. 

The Atlanta & West Point and the Central of Georgia op- 
erate jointly 6 miles of double track equipped with automatic 
signals, each company owning one track; in these tables this 
mileage is shown as double track for both companies. 

The Chicago, Burlington & Quincy and the Chicago, Milwau- 
kee & St. Paul operate jointly 10.8 miles of double track equip- 





Waich THE Biock SysTEM was IN USE ON Jan. 1, 1913. 







































































































A i i i Nonautomatic block signals . 
utomatic block signals onauto block signa! Total auto- | Per- 
shatic and non- ‘otal passenger | cent- 
= automatic lines operated. | age 
Total. | Total. block 
Names of railroads. d Sig- 
Single |Double/|Three} Four Single | Double /Three| Four ag 
track. | track. |track.|track|sriies of /Miles of | "ack: | track. |track./track aries of {Milés of |Miles of |Miles of | Miles of | Miles of | "op 
road. | track. road. | track. | road. | track. | road. » | track. 
be EET OPE Meee fF Rarer) ere ee 0.5 0.5} 26.7 CY 2 ae sea} 43.0] -69.3} 43.5] 50-8 43.5 59.8} 100.0 
Se Semen re Mrnck cen. SPN Ue Ey, OAR: Sue BOT csc usefevaaelewnces 10) 10) °10 1.0} 292.0) 292.0 3 
ee I ORION, soo co cccepcceccd | AOD Nps ncwewelstasecdessven 1.0 MAD Gen caselaccks onskcb es dabiane coeskestetieste deur 1.0 1.0] 109.0 109.0 9 
Atchison, Topeka, & Santa Fe:! 
Eastern Lines kg a ee - 135.9] 249.6) 488.1] 495.5 )......1,..... ~ 983.6 |1,479. 1 |1, 119.5 |1, 728.7 | 2,491.2 | 3,119.5 55.4 
Western Lines 4G EERE eee 2.5 5.0| 552.8 Ch Ie ap 576.6 | 600.4] 579.1] 605.4 | 2,959.0 | 2,985.3) 20.3 
ES Serr ry: 53.2 |......]. e...-| 127.5] 180.1 ft Pea rn RN pe. | eat ey 43 4.3} 131.8] 184.4] 1,940.8 | 2,134.8 8.6 
Gulf, Colorado & Santa Fe............ ay ee semis PERE 3.6 BO Les cuoss dh cpeaveclves cst esortveliwesee ide ibaa sae 3.6. 3.6 | 1,668.8 | 1,668.8 2 
RINE EE DUNOE PINE ows 5 oes sicnesndads| pated nascmmunbpbscgalies tpelieakat eae tnesselowacees: Oe ee Bes : 6.0 12.0], 60) 120 86.0 92.0 13,0 
Atlantic Coast Line.......... 2.4 : 53.5] 104.6) 331.97 105.5 ].,,...]...... 437.4 | 536,1 | 490.9} 640.7} 3,822.8 | 3,960.4 16.2 
Auburn & Northern......... (ee 6.5 Se RO, RESINS Hiei Mrds Smeets bay Ge 6.5). 85 6.5} #65] 100.0 
Baltimore & Ohio....... ciate abasa sence 4.7 ‘ . 303.0 799.6 |3, 761.9 |3, 102.6 |4,397.3 | 3,102.6 | 4,397.3 | 100.0 
Baltimore & Ohio Chicago Terminal. . 1.2 TOF Ree ae o--f - 165 ere,’ Wy vdsiewes _ 15.5 29. 2 45.0 72.2 40.4 
Baltimore & Ohio Southwestern..........|........ 24.9 e 24.9 037.9 .{. 974.4] 962.8 1,024.1 962.8 | 1,024.1 100.0° 
Baltimore & Sparrow’s Point............. sya bib acs LES tan: diesh cibereleredubemera ng oie pig ai ea i ow ea 4.7 7.7 47 7.7) 100.0 
Bessemer & Lake Erie?..................]...- or Py eee eer Meee 94.4). 324.4] 104.4] 324.4 191.0 320.9 97.2 
SE ED Meas bik ods coins ancesne ces 410.4} 619.7 }...... BR TAU BEMIS, bois Sebo enyiccdslcc oos.-Lcn's ced lowennpeetramewnee 1,032. 2 |1, 658.2 | 2,219.8 | 2,773.4 59.8 
Boston, Revere Beach & Lynn...........|........ BOT occachewsnss 13.8 See res 13.8 27.6 13.8 27.6} 100.0 
Buffalo, Rochester & Pittsburgh... 2.0 XS ee ae 37.1 408.2} 604.5| 445.3] 576.7 445.3 576.7 | 100:0 
Butte, Anaconda & Pacific............... LA PRR ee Geet aes BB ROD ies centlso conc vlinbc cehccsabels asspan beens 7.9 7.9 25.3 iz 3 31.2 
Carolina & Northwestern 6.1 6.1 6.1 6.1 133.5) 133.56} (4.5 
Central New E 1.5 1.5 32.9 £0,5 276.9 311.1 16.2 
Central of Geo 3.9} 81.3] 73.9] 81.3] 1,767.3) 1,774.7 4.6 
Central of New Jersey Ue pe See ee ee Bike: Resear Pmceprcry rma (arr reas: Socata 212.4 | 477-2 464.1 | .742.9 64.2 
NEE RD Si So's x's ss apiie.xia d cpa JE Rene cncts nbn cab one ec cctuc cane tasaseel becca 396. 3 ef RSE BASSE. 402.5} 408.7} 402.5} 4087} 402.5} -4087] 100.0 
Chesapeake & Ohio................... Aare: bp. Oe 3) POR Peer 454.6 | 909.2 |1,112.3 | re hee 1, 133. 5 |1, 154. 7 |1, 588. 1 |2,063.9 | 1,612 4 | 2,088 2 96.3 
_ Chesapeake & Ohio Ry. of Indiana...|........]........[......Je.eee[eessseee[ienseees tf ERR, RSE aS EST 262.2} 262.2] 262,2} 262.2). 262.2) 262.2) 100.0 
Chicago & Alton...... Ne PPE CER Se 141.2 | 141.2} 746.5 | 931.1} 1,025.2) 1,209.8 72.8 
Chicago & Eastern Illinois. 2) 403.4] 430.4} 615.8] - 972.7) 1,170.3 52.7 
Chicago & North Western 5. . 6 |2, 897. 1 |3, 630.9 |4, 690.1 | 7,132.8 | 8,203.3] 57.2 
Chicago & Western Indiana............ .8 18.8 27.3 57.8 27.3 57.8] 100.0 
Chicago, Burlington & Quincy ®......... . 9 9,328.8 |8, 702. 7 19, 494.8 | 8,378.0) 9,170.0} 100.0 
“Chicago Great Western................ : 6 88 6| 371.7| 457.9 1,470.7 | 1,566.7 29.2 
Chicago, Indianapolis & Louisville... . 0} 363.0} 524.9] 6249] 578.0] 578.0) 90.9 
Serer 3 1.3 1.3 1.34 11.8 163.7 -8 
Chicago, Milwaukee & St. Paul........... .9 13,894. 9 13, 509.0 |4,104.7 | 6,589.4 | 7,176.8 57.2 
Chicago, Milwaukee & Puget Sound. . 1 |1, 535. 1 |1, 898. 2 |1,808.2 | 1,953.1 | 1,953.1] 97.1 
errr nae 8| 172.8] 172.8 |- 172.8 172.8 172.8} 100.0 
Chicago, Peoria & St. Louis Ry. of Ill..... 2) 247.2) 2486) 248.5) 2485) 248.5) 100.0 
Chicago, Rock Island & Pacific.......... 7 | 997.7 1,934.1 |2, 217.2 | 6,674.1") 6,953.3 31.9 
RUMRAS. lek SUN SEUNE, 5 35555] ORG fa na cx cagpccaenvcloscsec]) Sa OP ARO Us vice occdesssovncbascwesfes dow ipanseancdecees oan 32.6] 32.6] 466.0] 466.0 7.0 
St. Paul & Kansas City Short Line... . 5} 1125) 112.5] 1125 117.7 117.7 95.6 
Chicago, St. Paul, Minneapolis & Omaha.| 22.5] 90.4]......J...... | 112.9 |. 203.3 | 494.0 ae §47.3 .6} 660.2} 803.9) 1,571.8 | 1,724.6 46.6 
Chicago, Terre Haute & Southeastern..... eee ee 1.5 BE ktcnincledwet reals wos mens sion di ventune 1.5 1.5 351.0 367.6 4 
‘Cincinnati, Hamilton & Dayton.......... 19.2 eG ES Se 36.3 53.4 | 352.7 ORS Boe ncks + 382.2) 411.7) 418.5] 465.1 527.9 | 579.5 80.3 
Cincinnati, Indianapolis & Western....|....... ho. 6.060. foc cc eifeccccalscecsetelececcess Nk ER RS Aen 283.9 | 283.9) 283.9] 283.9] 360.9) 360.9 78.6 
Colorado Midland.......................- 2.0 2.0 20) 20 2.0j.-261.1| 261.1 8 
Columbia & Puget Sound.............:.. Fcc 27.8 50. 8 61.2 45.4 
Cornwall & Lebanon....................- 0; 35.7 ‘22.0 35.7 22.0 35.71 100.0 
‘Cumberland & Pennsy{vania. : 13.3 LS}. 43 31.3 37.37 36.2 
‘Cumberland Valley.. } 90.5} 145.5] 192.9 162.1 216.6 89.1 
Delaware & Hudson................ 4. 69.2| 445.8] 766.8 743.9 | 1,042.4 73.6 
Delaware, Lackawanna & Wes » 4.3 738.8 {1,320.6 985.0 | 1,584.4 46.6 
Denver & Rio Grande.. ‘ ; 7.7 re 7.7 |-2, 247.3 | 2,406.7 -3 
SD EMME Soo vcnccsudoee ccs Goo sbesncd MM decd codblgtssel RIO Cd PRM sa ome pawbwon ce, cole po Gonlco aby oli eabaeen tence pee 15.7 17.1 200 271.3 6.4 
Durham & Southern. 56.0) 56.0] 56.0] 56.0|/- 56. 56.0 100.0 
Eigin, Joliet & Easte 11.0 11.0 16.0 19.0 211 2 270.1 4.1 
| SEER 046.6 |1,592.3 |1,300.8 |2,125.8 | 1,704.4 | 2,529.4] 84.4 
Chicago & Erie... 248.8 | 269.2] 248.8 | -269.2 248.8 269.2 | 100.0 
Columbus & Erie........... 22.4 32.2 22.4] ° 32.2 22.4 32.2 | 100.0 
Be ee es CSTE, Pepe ee mens facrgen euler AN cae 42.3 84.6 | Freight Line. |. ..... 
Se ere a 32.6 32.6 32.6 32.6 32.6 32.6 32.6 | 100.0 
New Jersey & New York............. 13.6 13.6 13.6 36.6 47.1 51.9 62.4 75.5 
New York, Susquehanna & Western 
and Wilkesbarre & Eastern......... Ban Gu ake deggie We sat oaks ob ecient Waser oaks oon 32.0 Raed tesa cucdosonie 45.7 59.4} ~45.7 59.4 194.5 208.2 28.5 
re rer 1.1 So Eee eee. 79. 157.5 | 807. Se Rae iAc<pat 1,051. 1, |1, 294.6 [1,130.4 {1,452.1 | 1,130.4 | 1,452.1 100.0 
Great Northern.... respec Biceticle oti ceks te 2 | See eee | 171.9 | 833.9] 306.2/........ SRE be aasits 308.2 | 308.2] 480. 642.1 | 7,452.4 | 7,653.6 8.4 
TT 27 a etn mars ni eee HEIN Plans (et yepee Begins Resns: Ta Dae rats Peed 138.4! 138.4! °138.4! 138.4! °338.0! '338.0! 40.9 





4 (Bessemer & 


(Boston & Maine.) 4.8 miles of double track in Hoosac Tunnel d with 








ake Erie.) The figures shown include 8.9 miles of single-track road on_which no passenger trains are operated. 


‘ {Bessemer Topeka & Santa Fe.) 75.9 miles of road on which automatic signals are installed in manual block territory not shown in these tables. 
toratic signals; part of the time this tunnel is operated as a single-track line; then the staff 





system is used. 


«(Central New England.) 12.9 miles on which both automatic and nonautomatic block signals are installed shown only under automatic signals in this table. 
* (Chicago & North Western.) Illinois Central; Long Island; New York, New Haven & Hartford; Pennsylvania; Southern Pacific; Washington Terminal: Include road with 


more than four tracks. 
Chicago, Burlington & sory A ) 
rules and practices being such that the 


¢ 
On 480.1 miles of road on which only one engine is in regular service, the block system is used whénever more than one engine is used, the 
block system is introduced on the simple knowledge of an additional train being in service. 


‘(Duluth & Iron Range.) Automatic signals are inet-iled on one track only on 14.3 miles of double-track line. 


6 
















August, 1913.] 


ped with automatic signals, each company owning one track; 
in these tables this installation is shown as double track for 
both companies. 


The Illinois Central and the St. Louis & San Francisco op- 
erate jointly 35 miles of single track equipped with automatic 
signals. The Illinois Central and the Mobile & Ohio operate 
jointly 4.7 miles of double track equipped with automatic sig- 
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nals, each company owning one track; this installation is 
shown as double track for both companies. 


The Northern Pacific and the Great Northern operate jointly 
60.3 miles of double track equipped with automatic signals; 
each company owns one track, but the signals are owned and 
maintained by the Northern Pacific. This mileage is shown in 
these tables as double track for both companies. 


AcoreGATE LENGTH oF LINES AND Parts oF Lines oN Wuicu THE BLock System WAS IN UsE on Jan. 1, 1913—Continued. 





Automatic block signals. 


Nonautomatic block signals. 
Total auto- 
Total passenger 





Names of railroads. 


Single | Double 
track. | track. 





matic and non- 


automatic. | lines operated. 


Total. 





Double 
track. : -|Miles of |Miles of |Miles of 
road. | track. | road. 
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Automatic block signals. Nonautomatic block signals Per- 
Total auto- 4 
* Total passenger | cent. 
matic and non- lines operated age 
automatic. r 
Total. Total. block 
“Names of railroads. sig- 
Single | Double|Three| Four Single | Double |Three| Four on 
track. | track. |track./track.| writes of| Miles of| ack. | track. |track.|track | yr i1es of [Miles of |Miles of |Miles of | Miles of | Miles of | “of 
road. | track. road. | track. | road. | track. | road. | track. 
Southern Pacific, Atlantic system: | 
Galveston, Harrisburg & San Antonio.| 279.1 Rieti! ten aps res 279.1 c 279.1 | 279.1 | 1,270.3 | 1,274.8 21.9 
Louis MR pekbnchessciwe wees a Se ee 103.6 . 103.6 | 103.6 140.5 140.5 73.8 
M ’s Louisiana & Texas....... ..| 95.3 |...:....]......]....0- 95.3 || q 95.3 95.3 292.9 332.1 28.6 
Texas & New Orleans................ oh RRS eS Sere 109.8 ; 109.8 | 109.8 438.4 441.8 24.9 
Southern Pacific, Pacific system!........ 2,227.3 | 254.7] 3.1] 3.5 |2,488.6 |2, 737.3 37.3 BT he caseclacvas A 66.0 94.7 |2,554.6 (2,832.0 | 6,615.8 | 6,958.4 41.2 
Spokane & Inland Empire.............. 4 TF OHRSES BEAT eee. t : ioe 3 .3| 168.3] 187.3 wt 
, Portland & eee 5 A RR 7.3 7.3 14.1 505.6 515.6 y 
SEMNS TORU DEO ec csccnsces sale cesoes i) ae 6 10.9 10.9 23.0 10.9 23.0} 100.0 
Staten Island. ESE SL Eee Seen: __§ RARE SRR 10.2 12.7 22.9 12.7 22.9 100.0 
, Lake Shore & Northern........ 17.3 2) ae EY Ss 23.8 23.8 30.3 37.1 56.1 54.0 
R.R. Assn of St. Louis... .... ee i eee 6.0 7.14 14.2 12.7 25.4 56.0 
DE ENED, «on sencnccsccbncebocs vio SB REEDS GPEC San LR Set | 1.0 1.0 1.0 | 1,885.0 | 1,885.0 |...... : 
ECR Cree rebecrn WaT RS A 6.2 6.2 11.3 15.7 39.5 
aaa, Se ee Ors CET RS MT EE eS 3 -3 | 220.0; 220.0 ol 
eg ee Pt Ree Rea ieee eer 188.1 188.1 451.0 451.0 41.7 
IED bn dicace. sSaedsvesicaess EE hin vice contess cosine 204 24.4 4 24.4 24.4 126.3 126.3 19.8 
SE cbsengseickbedpedeoespnabosshneessolp bess>be E } Oe ee 6 . i i 2.0 2.6 7.4 14.8 17.5 
Union seen, eee eer 5 em 70.3 1 980.7 f...25- 1.7 {1,469.7 {2,198.5 10.9 weeyoele wowed me. 5 * 1, 480.6 |2, 209.4 | 3,541.3 | 4,312.2 $12 
Oregon-W ashi oR. R. av / f 
‘tien Co <0 416.8 19.2 436.0 | 455.2 1.3 1.3 els 437.3 | 456.5 | 1,070.7 | 1,094.1 42.5 
Oregon Short Line.... : ‘ 9 a 575.9 | 633.1 | 1,545.4 | 1,604.6 39.4 
Virginia & Kentucky 6 Ce 6 4.8 4.8 12.5 
LL ag eS ere = 17.6 17.6 460.0 460.0 3.8 
ntrksctdndntasecnedbprenrexseesesn ’ 9 g {1,908.7 [2,129.3 | 1,987.9 | 2,188.8 97.2 
Wabash Pittsburgh Terminal | 4.1 5 4 4.1 8.2 63.3 67.4 12.2 
Washington Southern............... Sieewiveapiess Sb eee 1.5 5.6 iG 3 ERAS 4 Uy eps Eee ay 26.6 32.2] 67.4 32.2 67.4} 100.0 
Washington, Baltimore & Annapolis... .. SD Ritiausuches oxtiniseee 13.8 Op EEE ES SRE © ccdissavasucbens 13.8 13.8 52.2 84.4 16.3 
Washington Terminal. ...............0..-|.-0000- 1S 0 ane 1.0 2.1 BE aa a'b onkliniec tne ul beeewatine det 2.1 20.4 2.1 20.4} 100.0 
Ww mn Water PowerCo.. ..... __ 3D RS Ea See 22.5 22.5 Aci selod See avebeiers 22.5 22.5 22.5 22.5 | 100.0 
Serre OS pee Bae a 11.2 tae | I a PEE en eye eens. ee aoe 11.2 11.2 11.2 11.2; 100.0 
SE ee epee ee .--{10, 128. 1f0, 728 7 368.0} 994. 0/22, 218. 836, 934. 3 52, 833.6" 8, 366.9) 230.6) 299. 9/61, 731. 0)71, 468. 7/83, 949. 8 108,403.0)183, 460. 81209, 902. 2 eer 
. i 




















! Southern Pacific— Pacific system: 35.4 miles single track protected by both the electric train staff and automatic block signals, shown only under automatic signals in this table. 


one 


On 28.7 miles of double track ro 


both automatic and nonautomatic sign 


— is equipped with automatic signals and the other with the electric train staff. This mileage is shown as double track in the columns: for 
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Supervision of Extra Gangs. 


HERE seems to be a quite general opinion that an extra 


T 


placed, successively, in charge of those section foremen whose 


gang doing surfacing, putting in ties, etc., should be 
sections need attention. There seem to be a good many rea- 
sons why this system would not be successful. It is a known 
fact, in general, with a new foreman or a new gang of laborers, 
less work is accomplished. This presupposes that the new fore- 
man or the new gang of laborers is of about the same class. 
Of course it is true that occasionally a good gang of new men 
will replace an old gang of poor men and accomplish more 


from the start, but such cases are rare. 


It takes considerable time to get a new gang organized and 
the men broken in on the several kinds of work to which they 
are adapted. After all this work has been done, and after the 
foreman is just beginning to get acquainted with the personal 
characteristics of each laborer, is it profitable to turn the 


gang over to a new foreman? 


From the standpoint of the foremen, the loss in efficiency 
is liable to be just as great. The foreman gradually acquires 
speed and precision in his own work, and probably attains 
For 


stance, in raising track, a man’s eye will not be able to 


his greatest efficiency only after several weeks. in- 
follow the jacks and use the spot board and blocks quickly 
and with least. knocking down of the joints, until he has been 
The same holds true in 
the 
No two jack men 


in the work for a number of days. 


lining track. Lack of practice causes foreman to 


lose a portion of his rapidity and_ skill. 





tamp with the same speed, and it takes a foreman some time 
to get so he can estimate just how high to raise the track 
so the tamping of his particular pair of jack tampers will 
hold the track just at the spot. After a foreman’s eye again 
gets in training, after he just becomes acquainted with the 
capacities and vagaries of the individual men, will it be 
profitable to send him back to his own section and break 


in another foreman? 


We believe that all extra gangs should be. handled by see- 
tion foremen, but they should be appointed extra gang fore- 
men, and each one should retain his gang until it is laid off. 
The right kind of section foreman realizes the importance of 
good work, and is not likely to slight work unless forced to 
do so. If it were possible to induce railways to employ per- 
manent floating gangs, decreasing the number of men some- 
what, and the number of hours considerably in the winter, 
and in that 
case a thoroughly reliable foreman should be the one promoted 


a more satisfactory organization would result; 


to foreman of the extra gang; and then promotions should be 
made according to ability in the following order: laborer, as- 
sistant foreman, section foreman, assistant roadmaster, and road- 
master. This system would tend to develop men of wide experi- 
ence in handling laborers of all classes, for roadmasters. 
The effect of changing foremen is to demoralize the gang. 
* Those who have handled gangs of foreigners turned over to 
them from another foreman, will realize that this is true. 
If the section foreman has not handled large gangs, the result 
is disastrous. The mena quickly realize his inexpe~‘ence and do 


practically no work. Extra gang men realize the difficulty 
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of getting work out of a gang turned over from another fore- 
man, and, in general, they always expect that practically a 
new gang must be obtained before they can get satisfactory 
work done. 





ENTERTAINMENT PROGRAM TO BE TENDERED THE 
ROADMASTERS AND MAINTENANCE OF 
WAY ASSOCIATION. 


The Track Supply Association has arranged the following 
program for the entertainment of the Roadmasters and the 
Ladies’ Auxiliary, at the annual convention to be held at Chi- 
cago, Sept. 9, 10, 11, 12. 

Program of the Track Supply Association. 
Wednesday, September 10th. 

Automobile ride for ladies, through the parks and boulevards 
of Chicago. 

Boat ride on steamer United States, leaving Clark St. bridge 
at 6:00 p.m. Dinner will be served. Music for dancing. For 
roadmasters, wives and daughters, and members of the Track 
Supply Association. 

Thursday, September 11th. 

Attend baseball game, 3:30 p. m. Cubs vs. Brooklyn. For 
members Roadmasters’ and Maintenance of Way Association, 
wives and guests, also members of the. Track Supply As- 
sociation. 

Evening Entertainment, September 11th. 

Theater party for all the ladies. 

The second annual banquet, given by the Track Supply Asso- 
ciation in honor of the members and guests of the Roadmasters’ 
and Maintenance of Way Association. 

The following gentlemen have been invited and will address 
the guests: 

Mr. H. R. Safford, chf. engr., Grand Trunk Ry. 

Mr. W. L. Parks, vice pres., Illinois Central R. R. 

Mr. W. A. Garrett, vice pres., C. G. W. R. R. 

Mr. Paul Hamilton, engr, track and rdy., C. C. C. & St. L. Ry. 

Mr. Jas. Burke, supt. rdy., b. & b., Erie R. R. 

Mr, C. E. Lindsay, div. engr., N. Y. C. & H. R. R. R. 

Dr. J. S. LeSeur, N. Y. C. & H. R. R. R. 

H. Seatchard, gen. stkpr., N. & W. Ry. 

Goldsmith Orchestra and Oxford Quartette will furnish en- 
tertainment during the banquet. 





RAILWAY MOTOR CARS. 


Operation and Upkeep. 
J. R. Edwards, General Inspector of Motor Cars. 


Since the railroad motor car has become so important a factor 
in maintaining right-of-way, the question of how to derive 
the highest efficiency from these cars arises simultaneously. 

Car of Cars. 

There is one point that cannot be emphasized too strongly, 
viz.: Keep the cars clean. This may not appear of vital 
importance, but, nevertheless, it is one of the most important 
points in maintaining efficiency in this service. 

Spend a little time every day cleaning off the grease and dirt, 
and it should be well done at least once or twice a week, 
depending on the condition of the car—once a week at the very 
least is necessary. 

A daily inspection of the car is also most important. This 
means tightening any screws or nuts that may have worked 
loose during the day’s run. This can be done at night or in 
the morning, but it should be done daily. 

It is very seldom necessary to take a car apart, but in such 
ease it is essential to put a competent man on the job. As a 
tule, section foremen are not trained for this sort of werk, 
and when they attempt to repair a car frequently do more 
damage than good. 

When a car requires repairing, aside from the engine, don’t 
tun the car—repair it, and avoid accidents, perhaps possible 
loss of life. 
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In filling the gasoline tank, it is advisable to strain the 
gasoline through chamois skin; this draws out any water impuri- 
ties that may be in the fuel. If the gasoline feed tube leaks 
do not run the car, because the chances are it will catch fire. 

Always cover the car when not in use, giving it as much 
protection from the elements as possible. 

Be sure the car is properly oiled—but don’t overdo it. Keep 
oil and grease away from insulated wires; in time the oil will 
soak through and ruin the insulation. 

When testing a spark plug, do not hold it more than one- 
quarter (44) of an inch from the cylinder, otherwise the ‘coil 
will be injured, and possibly burned out. Spark plugs seldom 
wear out; as a rule, all that is needed is a thorough cleaning. 
When screwing in spark plugs, it is not necessary to screw them 
in excessively tight; if this is done, they will expand so much 
that it will be almost impossible to get them out again. 

Sometimes in cold weather dry cells will freeze up. This does 
not mean that they are run down; thaw them out and usually 
they will be ready for use. 

When leaving the car, throw off the battery switch and close 
the gasoline valve. 

If the car is water-cooled, drain the water from the radiator 
and cylinder in freezing weather; this prevents the cylinder 
from cracking by reason of a frozen cooling system. 


Operation. 


Before starting a car examine the gasoline tank and see that 
there is sufficient fuel to run it to destination. When the 
engine starts, advance the timer lever slowly. Always carry 
timer iever ahead of throttle lever when running; this not only 
saves gasoline, but enables you to get more power out of the 
ear. See that grease cups are screwed up tight, and that the 
car is sufficiently oiled before starting. 

A ear should not be run faster than twenty miles per hour. 
When running a car behind a train, don’t try to keep up with 
the train—run at least 1,000 feet in the rear. 

Don’t try to make grandstand stops—the brake may fail. 
Test ihe brakes before starting. When approaching road cross- 
ing, run slow, with engine cut out, and always at such speed 
that the car may be stopped before running on the crossing 
in eases of emergency. It is advisable to have bells on the cars 
to notify crossing watchmen of approach. When running at 
night, have a white light on the head end and red on the 
rear end of car. 

When being overtaken by a following train, get the car 
off the track at once. Don’t see how long you can keep the 
lead—the engine may fail and accidents result. 

These discursive remarks are designed to give some general 
information not usually furnished by manufacturers. The writer 
will reply to any inquiries on the subject, addressed care of this 
magazine. 





DERAILMENTS.* 
By J. D. Shannon, Superintendent of Maintenance. 

It is very advisable that every effort be made to discover 
the eause of a derailment, so that steps may be taken to cor- 
rect any defects and avoid a recurrence of the accident. It 
is sometimes difficult to assign the cause, for the evidence is 
sometimes destroyed as a result of the derailment. The in- 
vestigation should be started immediately, and every effort put 
forth to obtain a reasonable solution. Notes must be taken as 
quickly as possible of marks on rails, ties or ballast, positiou 
and condition of derailed equipment, as other conflicting and 
confusing marks will undoubtedly be made in clearing the 
line. 

Derailments may be caused by (1) defects of track; (2) 
defects of equipment; (3) defects of operation; (4) a com- 
bination of defects. 

1. Defects of track. These may be due to (a) incorrect 
gauge; (b) sags and humps; (c) poor alignment; (d) improper 


¥% Abstracted, from the South African Railwavs Magazine. 
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or non-uniform curve elevation; (e) worn curve rails; 
broken rail. 

Widening of gauge on curves may result in letting the inside 
wheel drop off the rail, inside the track. The wheel may run 
in this position for some distance. The inner rail will some- 
times spring back to place, and upon cursory examination the 
track may appear to be O. K. Gauge which is wide but not 
wide enough to cause derailments will cause rough riding on 
tangents for fast trains. 

When running on a curve, there is a tendency for the wheel 
to climb the outside rails, the weight on the wheel being the 
force which resists this tendency. Short sags decrease momen- 
tarily the weight on a wheel. Sometimes this reduction is 
sufficient. to allow the wheel to climb the rail and get off the 
track. When only one wheel is in a sag or, for instance, on a 
low joint, practically the whole load would be carried on two 
diagonally opposite wheels. The springs tend to counteract 
the effect of sags, but the latter are dangerous on a curve under 
high speed traffic. 

Sags first on one side and then on the opposite side of track 
are still more dangerous, and are likely to cause a rolling which 
still further decreases the load on wheels. When climbing a 
short hump in track there is a tendency for the wheels to continue 
on above the rail at the top of the hump. If the rolling motion 
of a car is increased in each successive sag there is considerable 
danger of derailment; that is, if the period of rolling or oscilla- 
tion of the car corresponds to the distance between sags. The 
period of rolling or oscillation is different with different cars 
and speeds, and a derailment is liable to happen on track 
over which many trains of the same type cars have passed at 
high speed. A sag of a half inch will be compensated for by 
the springs. Deeper sags, and sags diagonally opposite, are dan- 
gerous. 

Track must be quite badly out of alignment to cause derail- 
ments. Sun kinks, however, will always be large enough to 
cause derailments at any considerable speed. When investi- 
gating a derailment, therefore, the possibility that the track 
kinked should not be overlooked. 

Elevation on curves is dangerous if irregular, or if the ele- 
vation is brought up too quickly. Excessive elevation is liable 
to cause slow moving wheels to climb the lower rail. Insuf- 
ficient elevation is dangerous at high but not at low speeds. 

Worn rails on curves are sometimes blamed for derailments, 
but it is doubtful of they are responsible for them. 

Broken rails may frequently cause a derailment, but it is 
usually difficult to tell whether the broken rail was the cause 
or effect of the derailment. 

2. Defects of Equipment. These may be as follows: (a) 
Lightening of load on wheel by weak spring, etc.; (b) broken 
or loose wheel, or broken axle; (¢) worn tires (in connection 
with track defects); (d) difference in height of couplings; 
(e) binding of truck and main car frame, preventing truck 
from turning. 

Weak springs, defects in fittings or adjustment of the spring 
hangers may cause a reduction of load on a wheel, and thus 
introduce danger of derailment. Binding of the axle bax in 
a warped truck frame produces a similar effect. The weak 
spring or other defect may be at the diagonally opposite wheel. 
The best way to detect such a defect, if not obvious, is to 
measure the load on each wheel. 

The results from the other causes—b, c, d and e—are obvious. 

3. Defects of Operation. These may be: (a) Excessive 
speed; (b) sudden appiication of brakes; (c) unequal dis- 
tribution of load in car; (d) moving switch points under train, 
or failing to close them properly; (f) propelling a heavy 
train around a sharp curve. 

With passenger trains on sharp curves, overturning is more 
liable to occur than wheels climbing the rail. Freight trains 
are more likely to climb the rail. Usually the derailed wheels 
go to the outside, but occasionally they go to the inside on a 
poorly lined curve. The latter is probably caused by the 
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trucks assuming an angle for a sharp curve, and when the 
curve slackens suddenly, the wheels, being headed toward the 
low side, may climb the low rail, since practically all the weight 
has been thrown on the outside wheels when hitting the curve. 
The truck would be resting on the swivel blocks on the high 
side, and would not turn easily. Such an accident could only 
occur with heavy freight train rounding a curve at excessive 
speed. A derailment on the inside of a curve might be caused 
by ballast washing out on that side, or by a part of the truck 
breaking and dropping down in a position to force the car 
over the inside rail. 

It is doubtful if sudden application of the brakes ean, un- 
aided, cause a derailment. An application of air on all the 
ears will probably never cause one car to slack up enough 
more than another to cause it to be forced over the rail. Even 
with trains not fully equipped with brakes, the writer has 
never seen a derailment properly traceable to this cause. 

Unequal distribution of load causes reduction in the load 
on the wheel. Derailments caused by unclosed points need no 
explanation. 

An engine with a long wheel base, backing up at high speed 
with a train around a curve, is subjected to increased flange 
pressure, which could easily be sufficient to cause derailment. 

4. Combination of Defects. Many wrecks are undoubtedly 
due to a combination of defects. High speed and rough track 
are often causes of derailments. Unequal distribution of load 
and a weak spring may both be combined with the other two. 
This illustrates the fact that there should be close co-operation 
between railway men of all departments. 





RAIL RAVELINGS, 
Dear Son: 

Your experience with lack of organization at the washout 
of which you wrote has been and still is being paralleled 
myriads of times on the railways of the country. For in- 
stance; a roadmaster or some other official orders a number 
of section crews to some point to lay a siding, relay steel, or 
fix up a piece of track that from some cause has ‘‘gone to 
pieces’? and for which no extra gang is available. And fail- 
ing to be on the job himself or to notify all concerned that a 
certain foreman will be in charge creates a condition where 
each foreman is apt to work independently of the others, 
for, as you have had abundant cause to know, trackmen as 
a rule are intensely jealous of their authority and of each 
other, and quickly resent what they call interference by an- 
other foreman. A bunch of men assembled under the above 
conditions are about as effective and will accomplish about as. 
much as would a regiment of troops, broken up into small 
detachments or squads, each in charge of a petty officer with 
no commanding officer and no general orders for concerted 
action, would be in repulsing the attack of an enemy. How 
many times in cases of the kind have you seen the foremen 
get together and have a friendly chat, the laborers taking their 
cue from them and visiting with each other, tamping list- 
lessly with only one hand on the shovel, the action being 
simply automatic from force of habit. The last thing in the 
minds of any of them is the work in hand, their interest for 
the time, being centered entirely on something foreign to 
what it should be, and all this for the want of a head to or- 
ganize, plan, direct and execute. 

This is not only true of track forces but similar conditions. 
arise in other departments as well. A case came under my 
personal notice recently in the train service at a station where: 
there were only two side tracks, one of which was filled to its 
full capacity, where four trains met. There was just one way to 


-handle these train without serious delay. One conductor saw 


this and proposed it to an older conductor. He would not 
listen to it, in fact, could not see it that way at all, and the 
result was a ‘‘bucking match’’ with serious delay to all con- 
cerned. The reason was, ‘‘No biga boss,’’ as an Italian would 
say. Perhaps in the above case it is not practical or possible 
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to have some one in supreme command on the ground, but 
this incident shows clearly the result of lack of authority 
vested in some one person. 

At one time I was stationed where a new yard was under 
process of construction. My duties prevented me from taking 
active charge as had been planned, and the supervision was 
left largely to a civil engineer, a good man who afterwards 
learned his lesson, made good and now holds a responsible 
and lucrative position with one of the principal railways of 
the West. But at that time he was not an organizer. I was 
called into the superintendent’s office one day during the early 
stages of the work. The civil engineer was there and evi- 
dently had received a ‘‘calling.’’ The superintendent started 
a line of talk to me something like this: ‘‘I want you to go 
to the new yard tomorrow and see if you can’t get things 
started. We have men and material on the ground and all it 
needs is a little intelligent supervision to get an organization 
perfected to make the work go.’’ Soon after this the civil 
engineer lost out, but later on was reinstated, and as I said 
before, made good. 

You spoke of the old track foreman who rebelled but finally 
did the work as you directed. He was not slow to see the 
result of organization and concerted action. I have met him 
a number of times since and he always asks about you and 
speaks highly of you and the way you conducted the work 
at the time when you was ‘‘only a kid.’’ There are a great 
many in authority who have to be ‘‘shown’’ to make them 
realize the value of organization, even in small affairs. But 
enough of this. For, as you say, your pet hobby is ‘‘ organiza- 
tion’’ and if I keep ringing up on it you are likely to ride it 
to death. 

DAD. 





PRACTICAL AND IMPRACTICAL PHASES OF TRACK 
PIECE WORK. 
J. J. Morgan. 

The question now openly confronts us: ‘‘What is the best 
method of granting remuneration for the services of track 
labor?’’ Generally speaking, railroad companies have concluded 
that the hourly wage basis is the most satisfactory and profita- 
ble, both to themselves and their employes. But they did not 
decide this important question offhand. It required considera- 
ble deliberation before reaching any definite conclusion in this 
regard, for much depended upon their decision. After many 
years of continuous application the hourly wage basis has de- 
cidedly proven itself to be the most advantageous process of 
paying track forces for services rendered. However, there 
exist a few more or less ingenious persons who are endeavoring 
to stimulate other methods (piece work systems in particular) 
to replace the one now in use at the present time; but their 
efforts for the most part are met with dissension. To conceive 
a more lucrative system than that of the hourly wage scale is a 
very difficult proposition. 


Two Sides to the Story. 

It is a common saying that there are two sides to every story, 
and the ‘piece work ‘‘story’’ is by no means an exception. 
Experience indicates that it is possible to operate piece work 
methods in large extra or construction gangs, where only the 
one kind of work is performed;. such as laying rail, ballasting, 
putting in ties, ete. These particular classes of work admit of 
a substantial paying basis wherein quantity equals cash. But 
the qu: lity of the work should be given the closest attention 
wherever such a system is being used, as there is a tendency on 
the part of the men to be careless in this respect when a ques- 
tion of money is concerned. 


The Other Side. 

On the other hand, however profitable a piece-work system 
may appear when applied to extra gangs, its doom seems to be 
at hand when attempted in section gang work. Reasons for this 
are, indeed, numerous. One fact alone would seem to be suf- 


ficient to discourage any movement towards the establishment 
of anything contrary to the hourly wage scale as a source of 
remuneration for section forces, viz., the varying nature of the 
work itself. This needs no explanation whatever, but in order 
to extinguish any existing doubt on the subject let us glance 
over the section foreman’s report of work done for one day. 
We find that the time of the gang is divided up among many 
different classes of work. First, we find him replacing a few 
ties which were damaged by a recent derailment; next he is 
raising a low spot in track; again he is removing a defective 
rail, and he winds up the day in cleaning up station grounds 
and driveways. This, we will say, constituted the work of one 
section gang for one day. By referring to the previous reports 
of this gang we find that during the period of one month the 
time of the gang has been devoted to numerous kinds of work, 
ranging in importance and longevity, big jobs and little jobs, 
which were, nevertheless, absolutely necessary and essential. 
How could a piece-work system be applied to this routine? 
‘*Well,’’ you may reply, ‘‘if the work was systematized cor- 
tectly a piece-work section gang would be easily forthcoming.’’ 

This might be a good remedy for the situation, but it is 
almost an impossibility. Starting out in the morning, the fore- 
man could have his program laid out for the entire day, but 
when 6 p. m. comes around compare his ‘‘program’’ with the 
actual work accomplished—quite a difference. He intended to 
trim up a certain amount of ballast on his section that day; as 
the day progressed other more important items were brought to 
his attention and it was necessary for him to depart from his 
proposed order of procedure, resulting in the program not being 
earried out. The ‘‘little things’’ eount up in section work as 
in any other line, and they cannot be neglected or put aside in 
order that some new-fangled idea may be put through. Even if 
it were at all possible to handle section labor on a piece-work 
scale, a great volume of extra clerical work would be incurred. 
Its operation would necessitate additional clerical forces to 
distribute, classify and consolidate the various kinds of work 
performed as to quantity, rate, ete., and the amount due each 
and every man would have to be ascertained at the end of the 
paying periods without causing any delays to payrolls. The 
cost of all this extra help required to properly handle such a 
system would go a great ways towards offsetting its profitable- 
ness. In the end, no doubt, it would result in one continuous 
round of dissatisfaction, trouble and disagreement. Weather 
and climatic conditions would also interfere with the wages of 
the men to a considerable degree; but if they did not receive an 
amount at least equivalent to that offered in other branches of 
industry, they would naturally seek employment where their 
services would be better compensated. Thus the unfeasibility 
of section piece work is clearly perceivable. 


Service vs. Capability. 


Another point of controversy which would arise if a piece- 
work system was inaugurated would be the ‘‘Service vs. Capa- 
bility Problem.’’ In going among the different section gangs 
we notice that there are mingled both young and old men, com- 
paratively speaking. With a piece-work system the young men 
would naturally receive the greater benefit, in that they posséss 
more strength and vigor than do the older laborers, and could 
therefore turn out more work. If the system was based on in- 
dividual results their pay envelopes would amount to considera- 
bly more than those of the older men, which would not be 
favorable to the latter; and if the system was based on the 
work accomplished by the entire gang, each man being given an 
equal average, then there would result dissatisfaction from, 
the-younger set, for they would argue that they did more work 
than the others and were therefore entitled to be reimbursed 
accordingly. They would not be content until the older men 

were dismissed from the gang in order that their efforts be sat- 
isfactorily rewarded. However, human nature steps in at this 
juncture and we are forced to consider, in the case of men who 
have exerted their best efforts during their younger days and 
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who, although they have not passed the period of their useful- 
ness, have not the alacrity and quickness of youth—is it con- 
sistent that they be released from the service in order that the 
younger fellows may profit thereby? In most cases the rail- 
roads retain their services (as long as their reliability holds 
out) under the present system, reasoning that men who have 
served long and faithfully and still continue to serve to the 
best of their ability, at least deserve a fair deal when it comes 
to a question of this nature. 
Averages and Supervision. 

Apparently there cannot be a very marked improvement over 
the present system of paying section forces. It gives satisfac- 
tion now and always shall give satisfaction as long as the wage 
scale is right. The men are now paid for the time they work. 
If it is necessary to work longer than the prescribed time, they 
are paid for the overtime they expend. The amount of work 
usually performed by section forces is all that is required itt 
any locality. In fact, a maximum amount of work is ac- 
complished for the time allotted where there is the right kind 
of supervision. There would be no reason whatever for any 
change if the gangs received the proper handling, and the 
work was performed according to first-class principles, not in 
the way that a foreman may happen to be accustomed to or 
prefers, but according to a standard method prescribed by those 
in authority—in a manner found to be the most profitable. 
There should be a computed average of eacland every kind of 
work in the line of track labor, an average computed on a max- 
imum limit of work that could be performed by any section gang 
under ordinary circumstances in a. given length of time, the 
supervising officer to keep a close watch on the various gangs 
and see how their results compare with the averages. If they 
are running behind in averages, he should ascertain the reason 
why, see where the leak is, and remedy it so as to bring up the 
average. Also, if it so happens that a certain gang reaches even 
a higher average than the standard, the supervising official 
should investigate carefully and determine whether the foreman 
does not use some special method in doing this particular work, 
and if so, should find out the details of such a method; if prac- 
tical, the new method should be placed in the reach of all, 
thereby raising the average, and it would be a good plan to 
make public any new method so that other roads would be bene- 
fited as well, in that it would result in a saving of labor and 
money. 


Must Handle Labor ‘‘ With Care.’’ 


Labor nowadays has to be handled with ‘‘silk gloves.’’ In 
order to preserve the good will of track forces, particularly 
section gangs, any relations with piece work should be definitely 
broken, and its connection with extra or construction work 
keenly watched. Men old in the service should not be over- 
looked and cast aside—that would not be a very favorable in- 
centive for the younger men to look forward to. With a knowl- 
edge of the average amounts of work which should be per- 
formed, coupled with correct supervision, there would be no 
apparent motive for changing from the hourly wage to the 
piece work or any other method. If any railroad companies are 
considering such a move, they should indeed go slowly, as ther¢ 
is a weighty question involved, a wrong solution of which would 
place organization in a very hazardous position. 





PREVENTION AND REPAIR OF WASHOUTS. 
D. C. Davis, Roadmaster. 

My experience with washouts has been extensive and in va- 
rious locations which would require different ways to prevent 
and to make temporary repairs so trains would not be delayed. 

In the first place track should, if possible, be put high enough 
to prevent washouts, but there are localities where it would be 
an impossibility to accomplish this. Then it becomes neces- 
sary to devise some means to prevent, as much as possible, 
track washing out so that trains can be operated even if the 
water was running over the track. 


To accomplish this the track should be riprapped on the lower 
side so that water passing over it would not start a wash, 
thus leaving the track bed solid, and trains could be op- 
erated safely until the water got so high that it would put 
out the fire in the locomotive or cause the track to float. 

In order to hold down the track and keep it on the road- 
bed, I have had piling driven in the center of the track every 
60 ft. to about the top of the ties, and had a hole bored through 
the top of the piling, and a hole bored in each rail opposite, 
and wired the rails to the piling. This would not permit the 
track to raise or float away and if the lower side was well 
riprapped, the road bed would not be much damaged and traffic 
could be resumed in a short time after the water had receded. 

At one place we had over a mile and a half under water 
from two to four feet and a swift current running, but by 
having the lower side well riprapped, and the track anchored, 
we were able to have trains pass over by using an engine with 
a high fire box. There was only a short distance that was 
four ft. under water, the most being, about 2 to 3 ft., and we 
patrolled the track with hip boots to see that there were no 
washed out places. 

Two years ago we had the track washed out for 6 miles in 
spots, and some places the fill was washed at bridge approaches 
to a depth of 3 ft. for two or three hundred ft. Some railway 
men went over the washout and made a report that it would 
take at least two days to get trains over. I had 14 men to 
start out in the morning and at noon had increased the num- 
ber to 20. In the meantime we got a work train and while 
some were throwing the track back on the dump, others were 
blocking up and unloading material, which was principally 
cinders. We pushed the loads ahead of the engine and upon 
the blocked track and dumped as far as safe, and then pulled 
back and raised any weak places. Then we went ahead again 
and in this way we got over all washed places and at 7 p. m. 
I only had two more cars to unload and the track was ready for 
trains. After taking supper we went out and dumped the two 
cars and reported that the track was ready for trains which 
surprised the assistant superintendent, as he had been over 
and concluded that it would take two days. 

Last year we had 3000 ft. washed out and I reached the place 
at 1 p. m. and followed the same plan. At 4 p. m. I had track 
ready for trains and only had 12 men. At another place, later 
on, we had 400 ft. under water and 150 ft. washed out three 
feet below the ties and the current so swift we could not 
stand up in the water without holding to the rails. 

By having one man on the lower side and another the upper, 
we sunk pairs of ties, one on top of the other and then placed 
a jack under the base of the rail and lifted the track and put 
a tie length-way with the track and let down and kept moving 
ahead, repeating the operation until we got across the wash. 
Then by pushing cars of cinders, center dumps, out on the 
blocked track and dumping enough to get above the water, 
we soon stopped the break and were ready to permit trains to 
go over in about three hours after we arrived at the place. 
I have track that is riprapped on the lower side where the 
water was over it last year to a depth of 20 inches, with a 
swift current running, and we never had to stop a train—only 
slowed them up. This track was cinder ballasted which is 
easily washed, and the riprap was the only thing that prevented 
a washout with delayed trains. 

I have had washouts where we were not expecting it and 
were not prepared to make repairs and would have to wait 
until the water had receded so we could block up for trains; 
but we commenced the work as soon as possible and at one 
bridge that had washed out we commenced cribbing when the 
water was 6 ft. deep, by spiking four ties together with boat 
spikes and then building downward until we could hold the 
crib and in this way we had the bridge ready before the water 
was low enough to proceed with the track repairing. 

While we can make repairs at one place in a certain way it 
would take other means to accomplish the same at other 
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places, so there cannot be any fixed rules as to how work can 
be best done after a washout. Only by being on the ground and 
knowing the situation and what you have to work with can 
you make the repairs, and this is one of the most important 
things in getting over a bad washout—be on the ground as 
quickly as possible. 

The most important thing is to prevent the washout. If 
unable to do this, make such preparations as are necessary to 
make quick repairs after the water has gotten low enough to 
permit work. 

A good riprap on the lower side is the best preventive that 
I know of and by having the track well anchored trains can 
be kept running unless the water gets too deep; but even then 
the traffic can be resumed as soon as the water is low enough 
for the trains to be run through, as there would not have to 
be any track built, except, perhaps, a few places blocked or 
tamped up where the ballast had worked out from under a few 
ties. 

I have assisted in rebuilding 42 miles of track that had 
washed out and it cost $65,000.00 to put the track in condition 
for use. But the work was done in such a manner none of it 
thas been washed out since. 





THE TECHNICAL SOCIETY AS AN INFLUENCE IN 
EDUCATION.* 
By Albert Reichmann, President, Western Society of Engineers. 

Engineering is not an exact science. Therefore to be pro- 
ficient an engineer must have in addition to his theoretical 
training the requisite amount of practice and experience. The 
training that an engineer receives at a university is so broad 
that to a limited degree it enables him to commence the prac- 
tice of almost any branch of his profession. But so very broad 
is the field of engineering and so keen the competition in every 
line that in order to excel an engineer must choose a compara- 
tively narrow field of activity in order that he may become thor- 
oughly proficient therein. The progress of the world is so 
rapid, the field of human achievement so complicated that a 
man must be unusually able to anywhere near keep step with 
the onward march of events. 

An engineer, therefore, must specialize along certain specific 
lines if he hopes to attain success; he must not only give the 
best that is in him to his immediate calling, but he must also 
study and observe the relation of his work to that of the other 
lines which have a bearing thereon. For instance, the expert 
in the construction and maintenance of railroad track should not 
only master the subject of track construction, but he must also 
watch the developments that are taking place in the motors 
and the rolling stock which pass over the road. We have a 
notable example of this in connection with the development of 
the steam engine. After it was generally believed that this 
machine had attained its maximum efficiency it was found that 
it was not suitable for generating electricity, and as a result the 
‘steam turbine was evolved. 

It is very evident, therefore, that an engineer, if he be suc- 
eessful, cannot be a recluse. He must associate with his fellow 
engineers. Now he can best secure such association through the 
technical societies. The meeting of engineers under conditions 
where all are on a common footing fosters a spirit of kindly 
cooperation and helpfulness which binds them together and 
makes each of greater usefulness to the other. 

As in the legal profession, the decisions of the judges are 
entered and published, thus forming a basis of precedent for 
future use, so also it is desirable that records of important 
engineering work should be published in order that we may bene- 
fit by the experience of others. Many of the larger engineering 
undertakings are the result of the codperation of several 





*An address delivered at the Railway Conference held in con- 
nection with the dedication of the Transportation Building, the 
Locomotive Laboratory and the Mining Laboratory at the Uni- 
versity of Illinois, May 8 and 9, 1913. 


engineers who are proficient in their respective fields. It is, of 
course, customary to have a chief engineer at the head of any 
important enterprise; nevertheless, the work which he super- 
vises is usually the product not of himself alone but of those 
also who are associated with him. It frequently happens that 
on large undertakings experts in various lines of the work are 
employed, and the duty of the chief then consists in determining 
the general scope of the work, the special features being de- 
veloped by these experts in their respective line. For instance: 
The building of a large steel plant requires expert metallurgical 
engineers, electrical engineers, mechanical engineers and struc- 
tural engineers. It is manifest then that as the work becomes 
of great magnitude it is most important that accurate records 
of the same should be made available. These records can best 
be promulgated through the proceedings of technical societies. 

The literature published by the technical societies keeps the 
student abreast of the times, familiarizing him with the large 
problems with which engineers have to cope, and putting him 
in touch with the opinions and investigations of professional 
engineers who have devoted their lives to the development and 
progress in some special branch of engineering. The articles 
carefully read will be of great value to the student in solving 
his own problems in after life. 

Technical societies also afford the younger engineers the 
opportunity of securing the experience of older engineers, re- 
sulting from the fagt that they are permitted to participate on 
an even footing in the discussion of the papers presented. 

The older engineers should and generally do take great inter- 
est in the work of the student engineers, and the latter may be 
greatly profited thereby. 

The influence of the technical society and its value to the 
professional engineer is probably even greater than to the 
student. The practicing engineer is no longer under the guid- 
ance of professors and instructors, and his opinions and develop- 
ment of ideas must be largely molded by those with whom he 
associates. 

To be well educated involves not merely the mastery of 
knowledge, statistics and current events, but education should 
also embody the broadmindedness which can see the justice and 
good sense of the other fellow’s opinions and beliefs. A com- 
prehensive judgment of various views and solutions is only pos- 
sible through the assimilation of ideas and associations such as 
an engineering society offers. 

In the technical societies the various steps of mechanical 
development are depicted both from the practical and theoretical 
standpoint. They afford the engineer an opportunity to sup- 
plement his own knowledge by the experience of his fellow 
engineers. They afford him the opportunity to present to the 
world what he himself has accomplished and to receive criticisms 
and suggestions from his fellow men, and, resulting from the dis- 
eussion of the various subjects which are presented, the en- 
gineer learns to appreciate the benefits of codperation, by means 
of which both the giver and receiver are greatly benefited. 





The New York Central will allow $40,000 toward the cost 
of the cgnstruction of the proposed new overhead crossing in 
Bridge street, Amsterdam, N. Y., the same to be part of the 
new river bridge across the Mohawk river. 

The New York Central & Hudson River has acquired two 
squares of property west of its Kent street yards at Rochester, 
N. Y., and, according to report, has plans in preparation for im- 
provements to its freight terminals. 

The New York & Long Branch has awarded a contract for 
a bridge to be constructed at Red Bank, N. J., requiring 1,500 
tons of structural steel to the American Bridge Co. 

The Southern Pacific, it is said, has acquired title to 2% 
blocks of real estate in Galveston, Tex., to provide for future 
terminal extension. 

The Philadelphia & Reading will build a steel bridge in place 
of the old wooden trestle bridge at Morysville, and also at 
Wren’s on the Colebrookdale branch. 
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MAINTENANCE BY THE PIECE. 
J. D. McRae. 

The suggestion that we adopt the ‘‘European plan,’’ in 
southern European garb, for mkintenance work, brings to mind 
an expression of disgust heard years ago, but which has al- 
ways stuck, ‘‘The bookkeeping had become more important than 
the business.’’ If conditions in the most important branch of 
railroading, (and the words ‘‘most important’’ are used advis- 
edly), are almost or quite unbearable, is it not a confession 
of extremely poor management somewhere? The question 
is, who is to blame? 

In this branch of work the unions have not affected the sit- 
uation. The legislators of the various States have not seen 
fit to prescribe working conditions, hours of labor, or rates of 
pay, for the trackman. Here, if anywhere, the desire of the 
managing officials for freedom to deal with the men as indi- 
viduals is most fully met, and what is the result? As one 
general manager has expressed it, ‘‘The work becomes more 
expensive and less efficient every year.’’ Certainly ‘‘there’s 
a reason’’ and it ought not to be so very hard to find. 

A few years ago the term ‘‘railroad baron’’ was in com- 
mon use and should have been, though, perhaps, not so in- 
tended, a most honorable designation, for who ever has given 
feudal history more than superficial study, knows that most of 
the barons were the best of the race of men existing in their 
time. But the counterpart of the baron was the retainer, the 
man who, depending on the executive ability of the baron 
to assure protection and sustenance for himself and his family, 
Without 


Life was short in 


gave in return a lifetime of loyalty and labor. 
loyal retainers the baron could not exist. 
those rough-and-ready times for the baron who could not com- 
The 
trouble with our ‘‘railroad barons’’ is that they have allowed 


mand the services of a large and devoted following. 


the stewards or bookkeepers to dictate them out of their re- 
tainers by setting up a wrong standard of employment, a 
standard in which the unit is merely the bookkeeping one, 
‘fa name on the payroll’’ instead of the operating officers’ 
standard of faithfulness and efficiency in service. 

Give the roadmaster and even the section foreman the right 
to measure a man’s worth and reward each man according 
to his worth in the service, instead of allowing the auditor 
to standardize marks on a pay sheet as worth a fixed price 
each, and there will be little trouble in finding for our rail- 
road barons an army of faithful, efficient retainers in the 
maintenance department, who will relegate the present condi- 
tion in the track service to a memory as of a nightmare, to 
be remembered only as a warning of: things to be avoided. 





LAYING SAND BAGS AND ANCHORING TRACK. 
E. G. Lang, Roadmaster. 

Where tracks are on river banks it is necessary to take 
soundings in the water at edge and out to channel of river, 
in order to determine the class of material to be dealt with. 

About the only effective protection against high river water, 
is boulders on a bank slope of 2 to 1. After placing large boul- 


ders on the 2 to 1 slope, the top should be leveled up withr 


spauls, if not drift is liable to knock out the boulders. 

The system of inspection is left entirely to the section fore- 
man and roadmaster, as the channels of the creeks and rivers 
are continually changing. It is very important that all high 
water places be watched, and it is very easy for a man on 


the ground to discover immediate danger by watching the 
flow of the current and knowing the drainage area, keeping 
check on the extent of the rise in the creek. When water be- 
gins to reach the danger mark, he can readily estimate the 
extent of the rise ahead far enough to give advice and call 
the amount of help and material needed to make repairs and 
prevent washouts. 

On my division I have become familiar with the drainage 
area of almost every creek, river and ravine, getting this in- 
formation from the engineers. I, in turn, give this informa- 
tion to the section foremen. This is as important as giving 
the section foremen the degree of curves on their respective 
sections. 

I have confined myself to the weather bureau for- informa- 
fon in regard to high water in rivers, and I rely on the judg- 
ment of my section foreman, to keep in touch with different tele- 
graph offices in regard to the amount of rainfall during each 
heavy rain. All such menaces as reservoirs and lakes should 
be carefully patrolled by watchmen, in touch with telephone 
service, during the rainy season. Every section house and 
roadmaster should have a telephone connecting direct with 
the dispatcher’s office. 

There are a number of ways to protect places liable to wash 
out. The quickest way is to use sand bags. Should there not 
be any sand available, crushed rock in sand bags is very ef- 
fective when filled half full and laid flat on the ground with 
the tied ends upwards. Continue in this manner, placing the 
tied ends upwards, laying as shingles on the roof of a house. 


Anchoring Track. 


One sack in each place will carry the water. Sand bags should 
never be filled enough to make them round, but should be filled 
one-half to give a flat form. 

In protecting banks with riprap, the filling should always 
be started at the foot of the embankment or placed where the 
water is washing, and the bank or cut should always be 
sloped before placing the rock. A great deal of economy in 
the use of riprap for immediate and preliminary precaution 
can be had by sloping the bank. Protecting the banks of lakes 


or rivers from sluffing on account of high wind and waves 


striking the banks, should be done by placing sand bags or 
riprap at water’s edge, being careful not to get too much weight 
on any one place to break the foundation. In case of water 
rising, banks should be cut back with shovels in order to get 
a better foundation for more riprap or sand bags. 

In the timbered country we sometimes have a combination 
of causes of a washout—drift practically damming up a stream: 
and causing heavy water pressure. In some instances, drift 
will stop up the opening to bridges, which causes the approaches 
to wash out. In this case an engine with ropes to break the 
drift, is most effective. In some cases dynamite has been used 
very effectively. 

A track can be held in place by staking on the up stream 
side every 15 or 30 feet, according to the amount of water 
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expected, with a five foot scrap rail driven into the embank- 
ment at a 25° angle and tied with old telegraph wire over tie 
and under rail. Bring the wire down the sides of the ties 
and twist it under at ends of ties as shown in sketch. Where 
track is in bottom land and is submerged with eddy water, it 
ean be held in place very effectively when ballasted with earth, 
sand or gravel, with Bermuda grass, or rock crushed to pass 
through a 3-inch ring. I have made repairs to minor wash- 
outs for a distance of three miles, tamping up the track with 
sand bags, when water was from 6 inches to 244 feet over rails. 

In case of a light washout, Roger Ballast cars converted 
to side dumps, or center dumps with any kind of material 
available, are very effective for getting track back into service. 

In heavy washouts, if bridge material and conditions permit 
—track men and bridge men can frame-bent a washout quicker 
than they can crib it. In some cases track can be cut down 


Methods of Laying Bags of Sand. Bags Should Be Fiat. 


where not washed, and lowered gradually through a badly 
washed out place. 

In ease of washout the approach of bridges can sometimes 
be cribbed up. If there is any riprap available it can be used 
to make permanent repairs. 

In cases of heavy washouts at bridges, about the quickest 
and most effective way is to frame-bent the opening; or if 
a pile-driver is available, construct a pile bridge. All B. & B. 
men should have information concerning their respective ter- 
ritories, and at all times have enough material to meet the 
emergency on their respective divisions. 

In some climates we have occasionally what is commonly 
known as water spouts. Such extraordinary conditions have 
to be met in all localities. In such cases I would suggest for 
quick result, to call together three or more practicable men— 
roadmasters and bridge supervisors—to cope with the con- 
ditions. 





The Chesapeake & Ohio has extended the Coal river district 
of the Huntington division from Helen, W. Va., to Sovereign, 
5 miles. 

The Chicago & NorthWestern, it is reported, has given a con- 
tract to Winston Brothers Co., Minneapolis, Minn., for the 
grading and bridge work on an eight-mile coal spur from 
Benid, Ill., south to Staunton, thence southwesterly into Madi- 
son county. The work is now under way. 

The Colorado & Northern is projected between Hayden, Colo., 
and Casper, Wyo. Belgian and Paris capitalists, it is reported, 
will finance the project which includes the purchase of 30,000 


acres of coal lands in Routt county. The line as planned will 
connect with the Denver & Salt Lake at Hayden, the Union 
Pacific at Wolcott and the Chicago & NorthWestern at Casper, 
Wyo. 

The Dallas, Fairfield & Gulf has been incorporated in Texas 
with $105,000 capital and headquarters at Fairfield, to build 
from Dallas southeast via Ferris and Fairfield to Jewett, about 
110 miles. 





EXTRA GANGS A NECESSITY. 
B. F. Gauldin, Roadmaster. 


On account of the scarcity of good track foremen at the 
present time, I am in favor of doing heavy work on the track 
by extra gangs. Good foremen are becoming scarcer every year, 
and a roadmaster is fortunate in getting one who can attend 
to the detail work of a section properly, such as keeping up low 
joints, ordinary tie renewals, surfacing rough places, lining 
track where it has kicked out, ete. 

In putting on an extra gang, we generally try to find one of 
the section foremen who is capable of handling a large gang, 
and who has had experience in renewing steel, ballasting or 
laying new track, and occasionally it is necessary to send off 
of the road for a good man. 

If good experienced section foremen could be obtained, it 
would be cheaper to let the section men do their own work alto- 
gether, including heavy renewal work, such as renewing steel 
or ballast, or extending passing tracks or spurs, by working 
larger gangs and working two or three gangs together. Work 
done by section foremen would, I believe, stand up better, as 
every foreman will take pride in getting good work done on his 
section so he will not have to go over the same piece of track 
for some time to come, while extra gangs will as a rule work 
over the track as fast as they can so as to get through with 
the work. . 

Americans are keeping away from the track department of a 
railroad, as the wages are no inducement for them to enter that 
service, and foreigners are used as laborers. Possibly one fore- 
man can be made from every five hundred employed, and he is 
not entirely reliable and could not handle large jobs. The 
majority of track foremen we have today are men of thirty-five 
years of age and upward, and good men are hard to secure at 
that. This condition necessitates extra gangs in charge of expe- 
rienced men who can do the work, as they are as a rule not to 
be found on the section. 





KEEPING DITCHES AND CULVERTS OPEN. 
T. Hickey, Roadmaster. 

One of the chief duties of track forces is to be prepared for 
high water trouble before it comes. Ditches should be kept in 
proper condition and should be made as large as conditions 
require at the different locations. All obstructions should be 
kept away from approaches to bridges and culverts to allow a 
free passage for water. Where there is any danger of erosion, 
embankments should be made secure by the placing of rip-rap 
stone. 

I make it a point to know the conditions in time of high 
water at the different places on the division that I have charge 
of, either by personal observation or from the foremen, who are 
fully instructed to make inspection in time of high water, night 
or day, and make high water marks for further references. At 
such times foremen should be vigilant if there is a possibility 
of danger; they should find trouble and protect trains, and 
prevent accidents. 

At night when water falls in larger or unusual quantities, the 
telegraph operator on duty is instructed to call the section fore- 
man, who will get his men and make inspection; the foreman 
will wire, before commencing the inspection trip, that he is 
about to do so and will wire the conditions found after making 
the inspection trip. 

During winter months where snow drifts in and fills the 
ditches, they are opened through the snow to the bottom to 
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allow an unobstructed passage for water in case of a thaw, 
otherwise the water is liable to flood the track and may cause 
a washout, or a sudden change in the temperature would cause 
the water to freeze on the track. 

Heavy ice is removed from culverts and to a safe distance 
from the ends. Ice is also removed, or kept broken up, around 
the wooden trestle piles to prevent the displacement of the 
trestle, which would also affect the condition of the track. Il 
have experienced trouble where track was lower at bridge ap- 
proaches than the track on the bridges and where the water 
raised and run over the track, causing a washout. I had the 
approaches raised to a corresponding height with the track on 
the bridge, after which there was no further trouble. 

To hold submerged track we have run cars loaded with ballast, 
coal, or steel rails onto the track and left them stand there 
until water subsided, with good effect. Methods may be used 
for quickly getting track into service after water has subsided, 
as conditions will permit; everything should be done as quickly 
as possible to restore track safe for service. 

When indications warn of impending high water that may 
endanger track at certain locations, piles should be loaded, as 
well as timber that may be required. A pile driver should be 
in readiness, and it would be well to have at least fifteen or 
twenty cars loaded with ballast or cinders to be used for filling 
to rush to point of trouble on the shortest possible notice. A 
few minutes’ delay may sometimes mean a great deal when 
water is first commen¢ing or threatening to do damage. 

If not very extensive, washouts can be taken care of by crib- 
bing up with ties or timber, or both; usually there is some 
old bridge timber on hand which can be utilized for cribbing, 
the cribbing to remain until other permanent means are de- 
cided on. 


SOME REASONS WHY PIECE WORK COULD NOT BE 
WORKED SUCCESSFULLY IN THE TRACK 
DEPARTMENT. 

Thomas Cain, Foreman. 

Piece work is most just and desirable in trades for which it 
is suited, but to the track man falls too great a variety of work 
to admit of piece rates, giving on every job uniform pay per 
amount of effort required for execution. While there may be a 
chance of earning too much on jobs proving unexpectedly easy, 
as often as a chance of earning too little on jobs proving un- 
expectedly difficult, the vital objection is that a piece rate vary- 
ing from job to job would often be too intricate to be handled 
by the average section foreman. Too, often we find a foreman 
who is a first-class railroad man, yet owing to a lack of educa- 
tion he is unable to keep his own reports and do his correspond- 
ing, and thus resorts to his wife’s ability to keep such reports. 

The theory might be advanced that this could be overcome 
by giving the foreman, say, three or four sections to look after. 
By this I mean giving him the use of a gasoline car and a clerk 
who would be able to stay with him all day, thereby doing away 
with two or three foremen. But even at this it would be an 
even break in the bargainings of different workmen. 

Few men are sufficiently expert to bargain on an equality 
with a foreman, which would lead to no end in the amount of 
controversy that would arise, some being influenced by favor 
and others by fear, leading to dissatisfaction and the loss of 
the laborer. Then without a man to immediately take his place, 
where would the advantage be to the company? 

Could track work be so divided as to allow a certain crew 
of men to do a certain kind of work and then another crew to do 
another kind of work, then it would be comparatively easy to 
submit a rate which would prove satisfactory. So long as the 
average crew has to be called upon to perform the hundred and 





one different jobs to be found in track, so long will it be impos- _ 
sible to establish a uniform piece-work rate. Take, for instance, ’ 


a crew starting out on its inspection trip in the morning; after 
covering their entire route they start on their way back. Sup- 
pose it is shimming time, and they have found some places where 
such work needs to be done. Does it seem plausible that any 


piece rate might be established that would prove satisfactory to 
provide for a payment of shimming from, say, one-half inch to 
three inches and from merely shimming around the joint to half 
or the whole rail? Granting this could be done, could we still 
carry on the work? Say that several such places had been 
found ranging from one-half to one mile apart. How could a 
system of piece-work rates be provided to make up for the time 
spent in putting on and off of the car, gathering up tools, pump- 
ing, etc? 

Again supposing there is snow shoveling to be done. Could 
it be possible to arrange a scale to provide for the amount of 
cubie feet of snow shoveled or the distance shoveled? 

Or further supposing it is the time for renewing ties and on 
making the inspection trip you found the fence down in one or 
two places, would it be advisable to leave this work and hurry 
back to work of putting in ties because the rate was just a little 
in advance in the work of repairing a fence? In consideration 
of these and many others I could mention, I fail to see how any 
piece rate could be worked out to advantage to the employe or 
the employer. 

There doubtless have been many cases in which, from slack 
foremanship, the previous speed was too slow for the pay, com- 
paring the work of some section crews with that of others. But 
while there must always be in time work a risk of driving men 
too much or too little, the tendency of the workman’s average 
speed, apart from his own will to settle at a point in proportion 
to the encouragement in his pay, will generally prevent the com- 
pany from getting by any method for the same pay additional 
work from one already making proper exertion. Where the 
lines of separation are not clear or cannot be depended on there 
are sometimes attempts to diminish the total labor supply rather 
than to grade it. 

And lastly, workmen naturally mistrust a change. They fear 
that the company designs to gain at their expense as well as 
gain by. closer utilization of material used. If by chance a piece 
of work is found where he can increase his output materially, he 
realizes immediately he will be in danger from rate lowering of 
being expected soon to do the enlarged amount of work for the 
same pay he had before. This will inevitably lead to a slighting 
of work in some other class. 





DITCHES OF SUFFICIENT SIZE TO PREVENT WASHOUTS. 
R. O. Gillies, Roadmaster. 


As ‘‘washouts’’ are very expensive propositions to cope with 
on a large railroad, care should be taken and arrangements 
made whereby they could be avoided if possible, as ‘‘an ounce 
of prevention is worth a pound of cure.’’ 

In order to prevent tracks from washing out it is the prac- 
tice to tie the track with ordinary telegraph wire to trees 
and posts adjacent to the right-of-way, also to rip-rap the 
embankment to keep the ballast from washing out when the 
water recedes. Ditching is also done and openings made larger. 

All section foremen on our line instructed to advise the road- 
master’s office immediately after any high water, giving height 
of water and distance of water from base of rail and state- 
ment showing reason for the high water, and steps are taken 
to have the engineering department representatives go there 
and make an investigation as to cause and remedy; and where 
it is thought best, the remedy is applied. 

In order to get track into service as quickly as possible 
after ‘‘wash-outs,’’ a work train is started out and picks up 
all necessary section men and takes them to the scene; work 
train also takes what cinders are available at cinder pit. 

Drift under bridges is watched carefully and removed as 
soon as possible after it forms there, to prevent the water from 
washing out the bridge. 

Ditching is not very expensive, with proper tools to work 
with, and I believe it is advisable to do all the ditching pos- 
sible in order to prevent high water, as it will cost more 
money in the end than it will to do the necessary ditching to 
prevent the high water. 
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STRUCTURES. 

It is reported that about $2,000,000 will be spent in improve- 
ments to the union depot at Denver, Colo., and on the trackage 
and on new grounds for extension of the tracks. A. D. Parker, 
vice-president of the Colorado & Southern, and E, L. Brown, 
vice-president of the Denver & Rio Grande, are reported to 
have been appointed a committee to choose an architect for 
the reconstruction of the depot Wuilding. The tracks at the 
union depot will be raised five feet and passageways built 
under them. 

The Railway Commissioners of Canada have authorized the 
Canadian Pacific to build a bridge over North river, Muskoka 
subdivision, Ontario division; also to build a bridge on Hamil- 
ton subdivision, Ontario division. 

It is reported that the Lehigh Valley is asking for bids on 
four bridges totaling 1,000 tons. 

The Oregon-Washington Railroad & Navigation Co. has an- 
nounced that a new freight warehouse, team tracks, yards and 
bridge will be built at Tacoma, Wash., in the near future, 
although detailed plans have not yet been arranged. 

The Pennsylvania Lines West have awarded contracts to 
Cuthbert Brothers, Pittsburgh, Pa., for the construction of a 
one and two story car machine shop at Conway, Pa. It will 
cost about $25,000. 

The Seaboard Air Line, it is reported, has given a contract 
to C. V. York, Raleigh, N. C., to build a one-story brick freight 
house, 41 ft. x 211 ft. at Greenwood, S. C. The cost of the 
new structure will be about $16,000. 

The Union Terminal Co., of Dallas, Tex., is to apply to the 
Texas railroad commission for permission to issue bonds for 
over $2,000,000 to be used in the construction of the proposed 
union terminal facilities at Dallas. 

The Southern Pacific will soon award contracts for the erec- 
tion of the new Arcade depot at Los Angeles, Cal. The build- 
ing will be 580 ft. long and 70 ft. wide. The central section, 
220 ft. long, will be 50 ft. high and of steel and brick con- 
struction. The wings on either side will be two stories high. 
It will cost approximately $850,000. Parkinson & Berbstrom, 
Security building, Los Angeles, are the architects. 

















T. B. Sumner has been appointed general roadmaster of the 
Atlanta, Birmingham & Atlantic Ry., office at Manchester, Ga. 
T. H. Dean has been appointed roadmaster at Nicholls, Ga. 
W. A. Walker has been appointed roadmaster at Ogelthorpe, 
Ga. E. E. Sharpe has been appointed supervisor at Talla- 
dega, Ga. 

H. J. Wurtele, roadmaster of the Birmingham Southern R. R., 
has been transferred from Corey to Fairfield, Ala. 

W. M. Carrell has been appointed acting roadmaster of the 
Canadian Northern Ry. at Humboldt, Sask. 


G. M. Elliott, assistant roadmaster of the Canadian Northern 
Ontario Ry., has been transferred from Toronto to Beaver- 
ton, Ont. 

W. W. Fail has been appointed acting supervisor of the 
Central of Georgia Ry. at Dothan, Ala., succeeding W. W. 
MeDaniel. 


E. W. Budd, roadmaster of the Chicago, Indianapolis & Louis- 
ville Ry., has been transferred from Bedford to Monon, Ind. 
I. M. Houston has been appointed roadmaster at Bedford, Ind., 
succeeding Mr. Budd. 

C. Carr has been appointed roadmaster of the Chicago, Rock 
Island & Pacific Ry. at Cedar Rapids, Ia. 

D. P. McCarthy has been appointed roadmaster of the Chi- 
cago, Milwaukee & St. Paul Ry. at Western Ave., Chicago, suc- 
ceeding A. Schumacher. 










F. Ivers, roadmaster of the Denver & Rio Grande R. R., has 
been transferred from Walsenburg to Cuchara Jet., Colo. 

F. H. Bishop has been appointed roadmaster of the Dominion 
Atlantic Ry. at Kentville, N. S. 

H. Laboursadiere has been appointed supervisor of track 
of the Grand Trunk Ry. at Pk. St. Charles, Que. 

J. O’Keefe has been appointed assistant roadmaster of 
the Great Northern Ry. at Northport, Wash., succeeding L. 
Christenson. 

W. H. Putcamp has been appointed assistant roadmaster of 
the Illinois Central R. R. at Carbondale, Ill. Thos. Carey 
has been appointed supervisor at Effingham, Ill., succeeding P. J. 
Nolan. D. T. Crocker has been appointed supervisor at Dyers- 
burg, Tenn., succeeding F. G. Walters. 

C. F. Tyson has been appointed roadmaster of the Kansas City 
Southern Ry. at Pittsburg, Kan., succeeding W. O’Connell. 





HARRY HOMANS, Assistant Roadmaster, 
Maine Central R. R. 


D. Oaks has been appointed supervisor of track of the Lehigh 
Valley R. R. at Delano, Pa., succeeding J. J. Hofelich. 

R. R. Foster has been appointed roadmaster of the Live Oak, 
Perry & Gulf R. R., office at Live Oak, Fla., succeeding J. J. 
Jones. 

Harry Homans has been appointed assistant roadmaster of the 
Maine Central R. R. at Lewiston, Me. 

J. E. Johnstone has been appointed supervisor of track of the 
Minneapolis & St. Louis R. R. at Marshalltown, Ia., succeeding 
J. Laughlin. 

H. M. Curtis, track supervisor of the New York, New Haven 
& Hartford R. R., has been transferred from Whitman to South 
Braintree, Mass. C. H. Rogers, track supervisor, has been trans- 
ferred from Taunton to Middleboro, Mass., succeeding E. W. 
Bishop, transferred. 

J. Brumfield has been appointed roadmaster of the Norfolk 
& Western Ry. at Jaeger, W. Va., succeeding R. F. Tavenor, 
transferred to Kenova, W. Va., where he succeeds L. Davis. 

John Atlee has been appointed supervisor of the Northern. 
Central Ry. at Parkton, Md., succeeding J. A. Hackenberg. 

C. C. Blood, roadmaster of the Northern Pacifie Ry., has 
been transferred from Sprague to Seattle, Wash. G. C. Chitten- 
den has been appointed roadmaster at Sprague, Wash., succced- 
ing Mr. Blood. Lee Barnes has been appointed assistant road- 
master at Minneapolis, Minn. S. D. Hill, assistant roadmaster, 
has been transferred from Seattle to Lester, Wash. 

M. Dunean has been appointed roadmaster of the St. Louis: 
& San Francisco R. R. at Francis, Okla., succeeding E. Sullivan.. 
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J.J. Daily has been appointed roadmaster of the Oregon Short 
Line R. R., office at Kemmerer, Wyo., succeeding John McGreevy, 
resigned. 

Wm. Wilson has been appointed roadmaster of the Oregon- 
Washington R. R. & Navigation Co., at Walla Walla, Wash., 
succeeding D. O’Tooele. 

E. C. Finley, who has been appointed superintendent of main- 
tenance of way of the San Antonio & Aransas Pass Ry., as 
noted in the May issue of Railway Engineering, was appointed 
resident engineer of the Mobile & Ohio R. R. in 1897. From 
1899 to 1901 he was assistant engineer on the Southern Pa- 
cific R. R., and in the latter year he .was appointed engineer 
of the Louisiana Purchase Exposition at St. Louis. From 1905 
to 1907 he was engaged in general practice and as engineer 
of the Mississippi railroad commission. From 1907 to 1910 he 
was engaged in railroad contracting, and in 1910 was appointed 
supervisor of bridges and buildings of the Mobile & Ohio R. R. 
During 1911 and 1912 he was chief engineer of the Manufac- 


turers Ry. of St. Louis, which position he held till his appoint- 
ment as noted above. : 

Effective July 15, O. B. Lackey, formerly assistant engineer, 
was appointed assistant roadmaster of the Birmingham division 
of the Southern Ry., office at Birmingham, Ala. L. Sitton, for- 
merly assistant engineer, has been appointed assistant road- 
master at Greenville, S. C. 

C. Cole, roadmaster of the Southern Pacific Co., has been 
transferred from Santa Barbara to Surf, Cal. F. Reilly, road- 
master, has been transferred from Wells, Nev., to Montello, 
Cal. 

Jose Gandara has been appointed roadmaster of the Southern 
Pacific R. R. of Mexico at Culiacon, Sin., Mex., succeeding R. A. 
Dorsey. E. B. Sloan has been appointed roadmaster at Acap- 
oneta, Sinaloa, Mex., succeeding Mr, Gandara. het 

Michael O’Connor has been appointed roadmaster of the 
Toledo & Ohio Central Ry., at Columbus, O., succeeding F. J. 
Lee. 





=, With The Manufacturers. 





A NEW METHOD FOR TAKING LEVELS. 

It would seem that any simple device which would very ma- 
terially aid in taking levels would have been discovered long 
ago. But this age seems to be one particularly selected for 
astounding developments. 

The method described herein is not entirely new, although not 
known to more than one per cent of the engineers throughout 
the country, for the reason that there has never been on the 
market, or patented, any practical rod for the purpose. The 
Chicago Steel Tape Co. is about to put on the market, and is 
applying for patents on a rod, which, it is claimed, will revolu- 
tionize the method of taking levels for every purpose. 

By a peculiar, although simple, arrangement of a leveling rod, 
the level instrument is made to assume the datum plane, thus 
making the readings of the rod the exact élevation of the spot 
on which the rod is held. This eliminates entirely, in the field 
or in the office, all computation, which has always been necessary 
in the common method of taking levels, and makes the columns 
for fore and back sights and instrument height, now common 
in all field level books, of no use whatever. The only columns 
necessary with this method are for stations and elevations, even 
for turning points. 

The rod in many respects resembles the ordinary leveling rod. 
The method of extension can be similar to that of the Philadel- 


MICHIGAN 


phia rod, with one piece sliding on the other, but preferably 
that of the Chicago rod, which has the entire face on one plane. 
To any of these rods a short sliding piece is attached at the 
lower end, on which the entire rod is raised to the desired 
height. The face of the rod can be graduated in any of the cus- 
tomary ways, but the figures must increase downward instead 
of upward, and the unit figures must be interchangeable. Or 
the rod can have a sliding face, either by the use of a ribbon or 
other methods. Use can be made of a target the same as is 
customary at present. 

The operation is much more simple than that in use at the 
present time. The rod described herein has been thoroughly 
tested for several months by an engineering department in one 
branch of the government of one of our largest cities and has 
received unlimited and unanimous commendation from the engi- 
neers connected with it. 





TRACK SUPPLY ASSOCIATION. 

The diagram herewith.shows the arrangement of Track Supply 
Association exhibits, and the convention hall where the Road- 
masters’ and Maintenance of Way Association will hold its 
annual convention. Since publishing the list of exhibitors and 
members of the Track Supply Association in July, there has 
been added to this list the firm of C. H. Whall & Co., Boston, 
Mass. 
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Diagram of Track Supply Association Exhibit, to Be Held at Auditorium Hotel, September 9, 10, 11, 12. 
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CHAIN BELT PAVING MIXER. 


The Chain Belt paving mixer is well adapted to many classes 
of railway work. This mixer is of the same general design 
as the standard side discharge Chain Belt mixer. It has a chain 
belt drive, cast semi-steel bulge drum, chilled rollers with 
bronze bushings, all steel frame, etc. 

This machine is especially designed for laying concrete pave- 
ments, and it can also be used for street and steam railway 


work for placing concrete between ties and all track purposes, 
and is well adapted for mixing concrete for bridge abutments, 
etc. It is provided with a reversible traction drive, so that the 
mixer can be moved forward or backward on its own power. 
The traction drive is fitted with a friction clutch. To move 
the machine ahead it is only necessary to thrown in the clutch, 
and it is stopped by throwing out the clutch. The traction 
drive is connected to both rear wheels, and is sufficiently power- 
ful to propel the machine up an. incline of 15 degrees. For 
street and steam railway work the paver can be fitted with 
standard gauge wheels. 

No platforms or runways are required, and if the material 
is placed sufficiently close to the machine, it can be shoveled 
directly from the supply pile to the open end power loader 
bucket. The levers are so arranged that one man can operate 
the entire machine if necessary. The operator stands on a 
platform on one side of the machine, about thirty inches above 
the ground, and can operate the power loader, water tank, dis- 
charge and boom. This mixer is capable of turning out a batch 
of concrete in 45 seconds. 

The Chain Belt street paver is equipped with a boom twenty 
feet long, and a delivery bucket. Contractors have found this 
the most economical method of spreading concrete, as it elim- 
inates the use of wheelbarrows and carts. 

The concrete is discharged from the mixer into the delivery 
bucket, which travels on a single boom. The boom can be 
swung at an angle of 180 degrees, and a distance of fifty feet 
can easily be taken care of. The boom bucket will hold a full 
batch of mixed concrete, and is provided with an automatic 
tripper, and the gate opens automatically. The same man 
who operates the mixer levers also controls the movements of 
the boom and bucket. Where desirable, a gravity swivel 
chute may be substituted for the distributing boom. 

The Chain Belt street paver is made in three sizes—10, 15 
and 23 feet, respectively. The No. 10 weighs 11,000 pounds, 
the No. 15 weighs 14,000 pounds, and the No. 23 weighs 17,000 
pounds. 

The mixer described is manufactured by the Chain Belt Co., 
Milwaukee, Wis. 





It is reported that the Lexington & Eastern is locating a 
10-mile branch from Mason, Ky., up Mace’s creek on the 
Letcher-Perry border to tap extensive coal and timber lands. 
It is understood that construction work on the branch will be 
started at once. 


Chain Belt Paving Mixer, With 


NEW GRAB BUCKET. 


The grab bucket described herein was designed to comply 
with the following conditions: A crane handling a sand bucket 
in an extremely busy foundry needed rebuilding and it was 
stipulated that (1) the rebuilding of the crane must not in- 
terfere with its regular daily service; and (2) the changes 
must not impair the regular hook service of the crane. 

These conditions were satisfactorily solved by designing and 
constructing a special grab bucket exactly suited to the needs, 









Distributing Boom. 


and so arranged that the bucket could be readily attached or 
detached from the hook of any crane of sufficient capacity, 
no special hoisting apparatus being necessary. 

The opening and closing of the ordinary grab bucket, com- 
monly termed a two-line bucket, is accompanied by means of 
two separate hoisting cables attached to two distinct and sepa- 
rately operated hosting-drum mechanisms; by hauling on one of 
the cables the bucket is closed, and is then hoisted to the de- 
sired position when by transferring the weight of the bucket 





P. & H. Single Line Bucket Unloading Cars. 


to the second cable and relieving the strain on the first one, 
the bucket opens by reason of the weight of certain moving 
parts of the bucket itself. 

The ‘‘P & H’’ bucket distinetly differs from the above in- 
asmuch as it dispenses with the necessity of the second hoist- 
ing cable, and its consequent hoisting mechanism, and is, there- 
fore, justly called a one line bucket, although this line may con- 
sist of two parts of rope operating in unison and taking an 
equal strain. 

































P. & H. Single Line Bucket. 


If no provision were made against it thé opening and closing 
of a bucket of this type would produce a considerable shock. 
To overcome this undesirable feature the bucket is provided 
with pneumatic shock absorbers and the moving parts are 
designed to balance each other. 

The bucket described herein is manufactured by the Pauling 
and Harnishfeger Co., Milwaukee, Wis., and is especially ef- 
fective in digging molding pits, or unloading hard packed 
sand from cars. 





COMBINATION RAIL FASTENER. 

A combined tie plate and rail fastening has recently been 
gotten out by the Railway Car Door Co., Peoples Gas Bldg., 
Chicago. 

The illustration herewith shows the principal features of 
the device. The plate fits over the top of the tie and has bent 
down portions which are screwed to the sides of the tie by 
ordinary lag screws. 

The only holes in the tie are the ones made by the lag 
screws in the side, there being no vertical holes to allow 
penetration of water into the tie and hasten decay. The wedge 
between the plate and the tie has a tendency to prevent 
splitting. 

The base is made wide enough to distribute the weight 
over a large area to prevent cutting of the tie. The bottom 





New Tie Plate and Rail Fastening. 
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is flat, but the plate cannot rattle as long as the lag screws 
retain their hold. j 

It is claimed that this device is efficient as a tie plate, 
anti-creeper, rail fastener and tie protector. 





HAND-POWER BENDERS FOR LARGE REINFORCING 
BARS. 

A very powerful machine for bending reinforeing rods cold, 

operated by one man, has recently been placed on the market. 

The machine is designed particularly to handle heavy stock 
and will bend 1% in. hars cold without any difficulty. Rounds 
and flats ean also be bent on this machine, and by sub- 
stituting higher dies, flat stock 4 in. wide or even wider can be 
handled successfully. The jaws or dies of the machine are 
so arranged that they can be easily set to suit various sizes 
of bars. 

The power is obtained by a lever which is operated by a 
ratchet in combination with a small pinion. The latter en- 
gages a series of cogs on the edge of the main frame of the 
machine, the gearing being on a ratio of about 8 to 1. 

This machine is known as the No. 5 angle bender and is the 
outgrowth of long experience of the manufacturers in making 
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Reinforcement Bar Bending Machine. 


bending tools of all kinds. The machine may be purchased 
complete with or without a cast iron stand. 

The approximate weight of the No. 5 angle bender is 268 
lbs., without stand. The stand weighs about 160 lbs. 

This bender, as well as a complete line of ring benders, 
eye benders, and angle benders, is being marketed by the 
Wallace Supply Co., 114 North Jefferson St., Chicago, and 
2316 Woolworth Bldg., New York City. 





The Mansfield Transportation Co., operating a line from 
Mansfield, La., to the Sabine river, will extend its line to 
Neighborton, about 10 miles, to take care of the business cre- 
ated by the opening up of a new oil field in De Soto parish. 

The Motley County has been incorporated in Texas with $100,- 
000 capital and headquarters at Matador. The plans call for 
building from a point 3%4 miles north of Roaring Springs, on 
the Quanah, Acme & Pacific, north through the counties of 
Motley, Hall and Childress, to Memphis, on the Fort Worth & 
Denver City. 

It is reported that the right of way is being secured for the 
Newton, Kansas & Nebraska, which proposes to build out of 
Newton, Kansas, via Geneseo, Canton and Roxbury to Salina. 
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Rew Literature _ 


A booklet containing parts IV, V and VI of the treatise, 
‘Some Facts About Treating Railroad Ties,’’ has been issued by 
the W. F. Goltra Tie Company, Cleveland, Ohio. Part IV con- 
tains a reprint of a paper ‘‘Comparison of Zine Chloride and 
Coal-tar Creosote for Preserving Cross Ties’’ (which was given 
before the Wood Preservers’ Association by Howard T. Weiss), 
together with a discussion of same by W. F. Goltra. The other 





parts contain a ‘‘History of Wood Preservation,’’ and a list of 


wood preserving plants in the United States, with other mis- 
cellaneous data. 
* * * 

The Chicago Pneumatic Tool Company has issued an attractive 
booklet describing and illustrating the Rockford motor car, and 
giving some ‘‘facts’’ regarding its use. A number of letters 
from users are printed, and also some figures on cost of opera- 
tion of several of these cars. The latter half of the catalogue 
contains a description of the different construction details of 
the car, well illustrated, and also specifications for Rockfords cars 
No. 2, No. 4 and No. 5. On pages 25 and 26 is given a descrip- 
tion of the No. 1, electric signal bonding outfit, a new product. 
Every man interested in railway motor cars should have one of 
these catalogues, 

* * * 

The General Railway Signal Company, Rochester, N. Y., has 
recently issued Bulletin 129, for inserting into the standard 
loose leaf catalogue binder, describing the G. R. 8. Mechanical 
Dwarf Signal, designed to comply with R. S. A. standards. This 
company has also issued an attractive booklet describing and 
illustrating the G. R. S. Train Dispatchers’ Telephone Selector 
System. The details of this equipment are described and illus- 
trated. A typical wiring diagram is shown at the back of the 


catalogue. 
* * * 


The Link Belt Company, Chicago, has issued Book No. 79, on 


Belt Conveyors. There are 72 pages and a large number of 
illustrations of the many types of conveyors manufactured by 
this company. 

* * * 

A most elaborate catalogue has recently beew issued by the 
P. & M. Company, Chicago, entitled ‘‘Interesting Installations 
of P. & M. Rail Anti-Creepers.’’ The book is larger than most 
catalogues, which makes it possible to use some very large repro- 
ductions of photographs of P. & M. anti-creeper installations. 
The illustrations are of unusual excellence. The typography and 
paper used make possible a most attractive catalogue. 


= — 
' 


trial Notes 


JAS. B. STRONG, 

In honor of Jas. B. Strong, assistant general manager of the 
Ramapo Iron Works, who has completed ten years of active 
work with that company, a dinner was tendered July 19th at 
Hotel Knickerbocker, New York City, by L. G. Murphy, design- 
ing engineer of the Boston & Albany; W. B. Knight, division 
engineer of the Boston & Albany; C. J. Coon, engineer of the 
Grand Central Terminal; Theo. F. Lange, assistant.engineer of 
the Grand Central Terminal; P. W. Vallely, office engineer of 
the Brooklyn Water Works, and C. S. Klumpp, superintendent 
maintenance of way and structures of the Hudson & Manhat- 
tan. 

The following gentlemen of the Ramapo Iron Works also 
attended the dinner: J. Edgar Davidson, vice-president; George 
W. Conklin, cashier; Thos. M. Hopper, chief engineer; Geo. E. 
Haring, superintendent, and W. C. Kidd, representative. 

Mr. Strong has occupied various positions with the company 
during the ten years of service, but for the past four years 














J. B. STRONG, Assistant General Manager, 
Ramapo Iron Works. 


has most efficiently performed executive duties as assistant 
general manager. His ability is of the highest order and is 
appreciated by all with whom he comes in contact. 





H. H. Althouse, who recently resigned as chief engineer 
of the Erie, has opened an office for consulting practice at 172 
Fulton street, New York city. He will specialize in railroad 
work, grade crossing elimination and coal and ore handling 
machinery. 

W. E. Jenkinson has been appointed railroad representative 
for 8. F. Bowser & Co., Inc., covering that territory vacated by 
E. F. G. Meisinger. In addition he will take over the South- 
western and Pacific Coast territory. He will cover the states 
from Texas to Oregon. 

The Canadian General Electric Co., Ltd., which owns and 
controls as subsidiary companies the Canada Foundry Co., Ltd., 
and the Canadian Allis-Chalmers, has decided to consolidate the 
selling organizations of the two latter companies, dropping the 
selling organizations of both companies under the name of 
Canadian Allis-Chalmers, Ltd. Hereafter all sales of electrical 
apparatus and supplies will be in the name of the Canada Gen- 
eral Electric Co., Ltd., and all general engineering contracts 
and sales of mechanical appliances in the name of Canadian 
Allis-Chalmers, Ltd. 

The Compressed Gas Manufacturers’ Association was organ- 
ized in New York, March 21, 1913, by firms manufacturing and 
dealing in oxygen, acetylene, carbonic dioxide, and other gases. 

J. G. Seyfried, assistant to the chief engineer of the Grand 
Trunk, at Montreal, Que., has resigned to accept the position 
of engineer for the bridge department of the Canada Foundry 
Co., Ltd., Toronto, Ont. 

The Isthmian Canal Commission will, until July 9, receiv} 
bids on miscellaneous supplies, including switch stands, tie 
plates, track bolts, track spikes, valves, ete. 

The Protectors Paint Co., of Philadelphia, has taken the 
railway selling agency for the products of the Barber Asphalt 
Paving Co. 

Judge Snediker, on June 23, appointed Charles L. Harrison 
receiver and H. M. Estabrook co-reeeiver for the Barney & 
Smith Car Co., Dayton, O. Mr. Estabrook is president of the 
company. The receivers were appointed on the application of 
Joseph Brothers & Co., Cincinnati, O., creditors to the extent 
of $11,139. E. F. Platt, a stockholder of the Barney & Smith 
company, gave out a statement that the company was perfectly 
solvent and that the trouble had been caused by the recent 
floods. 
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DIVERTIBLE HOPPER DUMP CAR. 
1,063,955—-A. Campbell, assignor to Enterprise Railway Equipment 
Co., Chicago, Ill. 

The combination of a car body having a hopper located below the 
floor ievel of the car and provided with door openings arranged on 
opposite sides thereof, hinged doors for closing the openings and a 
hinged false door located within the hopper and adapted to close 
one of the openings to thereby cause the material to pass out of the 
other door opening. 

RAIL JOINT. 
1,064,155—Frank W. Morse, Los Angeles, Cal. 

A rail joint chair, comprising two like sections, each consisting of 
a base portion having an obliquely projecting tongue and a cor- 
responding slot adjacent the tongue, the tongue of one section adapted 
to lie in the slot of the other section, each of the sections including 
rail base engaging members, and removable means passing through the 
members for “locking” the members together, and an auxiliary lock- 
ing means for locking the members together, the auxiliary locking 
means including a bendable element on one member for engaging a 
notch on the tongue of the other member to prevent movement of the 
tongues in their slots. 

RAILWAY CROSSING. 
1,064,202—G. E. Fletcher, Anaheim, Cal. 

A railroad crossing comprising a base adapted to receive the 
head portions of the rails meeting at the crossing, crossing points 
fitting against the rails, some of the points having transverse bars 
arranged below the heads of the rail, springs connected with the bars 


1,064,356) 


1,064,396 














between and flush with the base of the rail and further forming a 
continuation of said bases, said chair further including verticall 
disposed spaced integral splice bars providing in connection wi 
the gees a pocket having its bottom extending in the same longitu- 
dinal plane throughout and against which abut the bottom termini 
of the webs of the rails at the cut away ends thereof, filling mem- 
bers carried centrally of the splice bars extending in the cut away 
portions of the heads and flush with and forming continuations of 
these latter, and means extending through the splice bars and webs 
of the rails for securing the chair in position. 


FREIGHT CRANE. 
1,064,385—Harry Sawyer, Muskegon, Mich. 

In an apparatus for handling freight, the combination with a travel- 
ing crane, of a boom pivotally mounted thereon and suspended there- 
from and below the same, the inner end of the boom when in horizon- 
tal position for use extending inwardly inside of the crane structure, 
and means for shifting the boom endwise with reference to its pivotal 
connection to the crane and without interfering with its rocking or 
swinging movement. : 

AUTOMATIC. SIGNAL. 
1,064,396—D. J. Taylor, Tallassee, Ala. 


A signaling system, comprising a supporting base, bearings carried 
by the base, a plural armed crank shaft journaled in the bearings, an 
upright supported by said base, a lamp container supported on the 
upper end of the upright, a shutter slidably mounted on the lamp 
container spring means constantly tending to move the shutter to 
clesed positions, a counterbalanced semaphore arm pivoted on the 


1,064,2°% 



































tending to force the points away from the rails, a pivot pin connecting 
the inner ends of the points, the points also having dowel pins 
projecting therefrom, some of the points also having pivot projections 
and being provided at their inner ends with sockets for receiving the 
dowel pins. 
CONCRETE POST. 
1,064,356—T. A. McQuirk, Tonkawa. Okla. 


A post including a vertical core L-shaped.in section, a pair of 
diagonal brace members also L-shaped in section and bearing against 
the outer faces of the core and extending outwardly and downwardly 
from the angular edge thereof, a tie bolt bearing transversely across 
the core and extending over the edges of its angularly disposed sides, 
the ends of the tie bolt being angularly directed and passed through 
those sides of the brace members bearing against the-sides of the 
core, the angularly directed ends bearing against the edges of the core, 
nuts threaded upon the ends of the tie bolt and bearing against the 
inner faces of those sides of the brace members through which the tie 
bolt passes, and an integrally formed envelop of concrete surrounding 
the core and braces. 

RAIL JOINT. 
1,064,368—E. R. Orbin, Duquesne, Pa. 


A rail joint comprising the combination with a pair of rails, 
each having the base at one end cut away to the lower terminus 
of the web and its head at the same end cut away at each side to 
provide that portion of the head of the same thickness as that of the 
web, the cut away gy of the head being of less length than the 
cut away portion of the base, the cut away end of one rail opposing 
the cut away end of the other rail, a chair including a base plate 
of the same contour as the base of a rail, the base plate interposed 


c 


upright, a connection between the shutter and the arm whereby the 
spring closing means of the shutter will normally hold the semaphore 
arm in non-signaling position, connections between one arm of the 
crank shaft and the semaphore arm, means actuated by the passing 
of a train to turn the crank shaft and move the semaphore arm to 
signaling position and the shutter to open position, a standard pivoted 
to the base and provided with a. catch adapted to oaptge one arm of 
the crank shaft when the latter has been oscillated to dispose the 
semaphore arm in signaling position and further adapt to be 
thrown out of engagement with the crank shaft by a passing train, 
a lateral arm on the standard, a spring coacting between the arm 
and the base to normally hold the standard in active position and 
means for counter-turning the crank shaft when the catch is released. 


TRACK SUPPORT. 
1,064,548—Joseph Rogers, North Vernon, Ind. 

The herein described construction of rail support, including a pair 
of spaced longitudinally extending wooden sleepers, a place arranged 
upon the top of each of the sleepers, each of the plates having 
angular sides which are adapted to engage with the opposite side 
faces of the sleepers, the plates adjacent their longitudinal edges 
eigen 3 each a pair of malleable ribs extending the entire length of 
the plates and spaced to receive the rails therebetween, the ribs be- 
ing slitted to provide fingers which are bent over the opposite longi- 


‘tudinal edges of the base flanges of the rails, the plates being ex- 


tended beyond their inner flanges, the extending portion being pro- 
vided with a plurality of spaced openings, spacing rods arranged 
beneath the projecting edges of the base and contacting with the 
inner side flanges provided by the plates, and securing elements pass- 
ing through the openings in the plate extensions and through similar 
openings in the spacing member. ‘ 
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ELLIS PATENT 
BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 
positions. 


Mechanical Mfg. Co., 


CHICAGO, ILL. 
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“Talk about hard 
work,” sighed old Jerry 
as he sat watching a 
squeaking and groan- 
ing mass of clothes 
lines, “‘the reverse lever 
in Old 689 used to put 
a crick in my _ back 
every time I pulled it. 


Have you a MAY issue of 
Railway Engineering ? 
If so, mail it to us and we 
will extend your sub- 
scription for two months. 
Address: Circulation Dept. 
RAILWAY 
ENGINEERING 
Manhattan Bldg. Chicago 


“That’s before I got 
wise to usin’ flake 
graphite. Flake graph- 
ite, and I mean the 
Dixon kind of course, 
is the only thing I ever 
knew to satisfy both 
the boys and the road. 
It makes an easier and 
better day’s work for oa 








the man in the cab, with 





less worry and no tired- 
out feeling to greet the 
folks at home. 


“And I just wish I 
had the money that 
the road saves in oil 
and coal bills each year. 
It’s enough to start a 


club for the boys on the 


retired list who started 


The Trackman’s 
Helper 


Revised Edition—by J. KINDELAN 
A Practical Guide for Track 


Foremen 


Thirtieth Thousand 


“It is so very plain and easily understood, 
its value to men of ordinary education can- 
not be estimated.”—D. A. Dale, Roadmaster, 
West Shore Ry. 


“I find the Revised Trackmen’s Po the 
most generally instructive and useful book 
for trackmen that is now obtainable. I think 
every Track Foreman and Roadmaster 


Practical Switch 


Work 


By D. H. LOVELL 
Division Superintendent Pennsylvania Ry. 


An Instructor and Guide for Roadmas- 
ters, Section Foremen and Con- 
struction Foremen 


This book is presented in a very clear 
manner, which is at once simple, thorough 
and practical. 


The contents inc! on 
Turn-outs; Stub — Split Switches; —- 
sis of Curves; and a large number of tables 








should have a copy of it.’"—D, Sweeney, | for the uick and correct construction of 

Roadmaster, C., R. I & P. Ry. any swite 

Cloth, 174 pages; 444x6% inches. 
Price, $1.00, net postpaid. 


the savin’ by writing 
“ts Lead and sample 850 pages; fully Miastrated, ux7% Settee 








Maintenance of Way Standards, by F. A. Smith, M.E.,C.E. - Price, $1.50 
Standard Turn. Outs on American Railroads, by F. A. Smith - Price, 1.00 
Railway Curves, by F. A. Smith - - - - + + = = -= Price, 1.00 


Descriptive Circulars upon Application 


The Myron C. Clark Publishing Co. 


Heisen Building, Chicago 


Joseph Dixon 
Crucible Co. 


Established 1827 
Jersey City - N.J. 























ESTABLISHED 1882 








THE WEIR FROG 
COMPANY 


WEIR TITANIUM CLAMP 


Design No. 5—Patented 


Rail and Manganese 
Track Work 








CINCINNATI, OHIO 





BROADWAY CENTRAL HOTEL 
Broadway, corner Third Street 
IN THE HEART OF NEW YORK 
Only Medium Price Hotel le‘t in New York. 
Special attention given to ladies unescorted 
SPECIAL RATES FOR SUMMER 
OUR TABLE is the foundation of our enormous business. 


AMERICAN PLAN, $2.50 UPWARDS 
EUROPEAN PLAN, $1.00 UPWARDS 


Send for Large Colored Map of New York, FREE. 
DAN. C. WEBB, Proprietor 


The Only New York Hotel Featuring American Plan 
Moderate Prices. Excellent Food. Good Service. 








LANTERNS 


SWITCH, ENGINE, 
SIGNAL, SEMAPHORE, 
MARKER, STATION, Etc. 
CHIMNEYLESS BURNERS 
for one day and long-burning service 


NW 30 YEARS’ EXPERIENCE 


New and speciall ipped factory enables us to fill 
large aie promp| aye at fait oulene. 


Illustrated catalogues on request. 

PETER GRAY & SONS, Inc. 
Mail Address: ‘‘Cambridge’’, BOSTON, MASS. 
Chicago Office: 303 Great Northern Bldg. 
JOSEPH M. BROWN, Representative. 





Round Body Steel Switch Lantern 








If You Have a Boy 


From 5 to 18 Years of Age 


Prepare Him For a Higher 
Education 


The keynote of our success is and always 
has been individual sympathetic attention to 
the individual boy. We study the natural bent 
of the scholar and develop it. 


CLASSES LIMITED to SIX MEMBERS 


Insuring the Necessary Individual Attention. 


A Princeton Professor writes: 
“Some of our finest Princeton 
students were former pupils 
of yours.” 


New Term Opens Sept. 24th, 1913 
Write For Catalog. 


THE MASSEE COUNTRY SCHOOL 
W. WELLINGTON MASSEE, Ph.D. (Box 200, Bronxville, N.Y. 
LAWRENCE PARK, BRONXVILLE, N. Y. 


Under same management as the Massee Summer Tutoring School 
501 Fifth Ave., New York City 





TRAUTWINE 


THE CIVIL ENGINEER’S 
POCKET-BOOK 


120th Thousand, 1913. 
Third Issue 
of the 19th Edition. 


1300 Pages. Illustrated. 
Morocco, 16mo. 
Gilt Edges. 
Thum-indext, $ 5.00 net- 


1913 Issue Now Ready 


The 1911 issue being exhausted, we take ad- 
vantage of the fact by correcting, in the 1913 
issue, such errors as have been discovered in 
its predecessor. 


Thum-indext without extra charge 


Of the 1911 issue we offered thum-indext 
copies at an advance of 25 cents each. This 
experiment having given satisfaction to our 
readers, we are thum-indexing the 1913 issue, 
and we now offer this added feature without 
extra charge. 


In other words, ‘the price is now 
$5.00 net, thum-indext 


TRAUTWINE COMPANY, Philadelphia, Pa. 
Shipping Dept. 257 South 4th Street. 
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The Standard Closed Circuit Cell 





" Prentice several varieties of primary 

batteries tends to burden the stores 
department without any compensating 
advantages. 


EDISON PRIMARY CELLS are con- 
tinually replacing other types. Their use 
makes for economy on either open or. 
closed circuit work, and eliminates the 
necessity of stocking several types. 


The cheapest form of battery energy. 


Thomas A. Edison, Inc. 


248 Lakeside Ave. Orange, N. J. 
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Cook’s Magic Tool Grinder 


It is geared high. The gears are all enclosed, and are kept free 

from dirt. The patented holder makes it possible for any laborer 
to correctly sharpen a drill bit; simply place the bit in the 
holder and swing to and fro against the wheel. The holder 
can be adjusted to give any clearance to the bit point. 


Complete description in our catalogue—Write for it. 


COOK'S STANDARD TOOL CO., KALAMAZOO, MICH. 


‘ M. C. B. Co., McCormick Bldg., Chicago H. M. BUCK, 30 yee St., N. Y. 
Western Agents Space 51, Coliseum Eastern Agents 











THE eee CAR REPLACER 


Throat 
If Not Over pacity. — 


] cian 





Range and capacities of 
the different types : Inches v 
are as follows: 5 oY Inches high Locomoti 

100 Ibs. Inches high Locomot: 


THE JOHNSON WRECKING FROG COMPANY, CLEVELAND, OHIO 


























ENCINEERS AND CONTRACT O 





STRUCTURES EQUIPMENT 


ENGINE HOUSES, FREIGHT HOUSES, POWER PLANTS. STEAM, AIR, WATER AND ELECTRIC EQUIPMENTS, HEATING: 
STACKS, FOUNDATIONS, ETC, BOILER WASHOUT AND FILLING PLANTS; HEAVY PIPE WORK 





| GALE INSTALLATION COMPANY, McCormick Building, CHICAGO | 








THERE IS NO 


Copyright 1912, by J. W. Stonehouse, Denver, Golo. 


Of Mistaking the Meaning of This Sign 


The word DANGER appears in. white on a brilliant red oval set on a black background. 

The color combination is striking—it immediately conveys a warning, and its brilliancy and sharp contrasts 
compel attention. 

It is cheaper to install this sign than to install a wooden one; in fact it’s cheaper to install a new Universal 
sign than to pay for maintaining an old wooden one. Universal signs will not chip, crack, rot or fade, and they 
are so well protected by the enamel that they will practically never rust. The colors and letters are burned on, 
and they will stay on. Weather and smoke does not dim the brilliancy of these signs. 

Our manufacturing facilities enable us to make these signs in quantities and allow us to quote surprisingly 

‘low prices. These three considerations—the brilliancy and sharp contrasts which compel attention—the durability 
—and the low price—have set in motion a campaign to make the Universal the Standard danger sign. We will be 
glad to send you, without charge, a full sized print of the Universal in colors, and furnish prices. 

We can also quote some very attractive figures oh special enameled signs and notices for platforms, crossings, 
culverts, bridges, waterways, cattle passes, third rails, slow speed sections, whistle posts, yard limits and siding. 


Let us figure on your requirements. 


The Stonehouse Enameled Steel Sign Company 
907 EIGHTEENTH STREET :: :: DENVER, COLO. 
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The Husky Jerry 


Hauling Push Car Loaded with 
73 CROSS TIES 


Owner says—could have 
hauled 125 easily 


Safe—Reliable—Economical 


oy 


Associated Manufacturers 
Company 


Waterloo, 
Iowa 


Gasoline Engines for 


Hand Cars 


134 H. P. Battery 
Ignition $46.00 

Dual Ignition $50.00 
2% H. P. Battery 
Ignition $56.00 

Dual Ignition $60.00 
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Continuous Joint " Weber Joint Wolhaupter Joint 
ROLLED FROM BEST QUALITY STEEL 


The Rail Joint Go. +=» sibicon sven, 


Makers of Base-Supported Rall Joints for Standard 
and Special Rail Sections, also Girder, Step or Compro- 
mise, Frog and Switch, and Insulated Rail Joints, pro- 
tected by Patents. 

CATALOG AT AGENCIES 
— Mass. ; Chicago, Tll.; Denver, Colo.; Pittsburgh, 
; Portland, Ore.: St. Loui s, Mo.; Troy, N. Y. 








One Million One eee 





MR ie 
Hercules Steel Bumping 4 
Heavy Freight Type No. I 


Railway & Traction Supply €0., gerrreicntoretevatea service 


RECTOR BUILDING, CHICAGO 


WE WILL HELP YOU STAND THE 


HARD BUMPS 


Foot Pounds Shock Without 
amage to Ley 5 or Posts 

NOW IN USE O 
Penna.—L. S. & M. oC. & N. 
W.—Panama Canal—Southern— 
C., M. & St. P—C. R. R. of N. 
J—Ill. Northern—D. & H— 
Hock. Valley—Seaboard A. L— 
L. & N.—Brooklyn Rapid Tran- 
sit— Northwestern Elevated — 
Georgia R. R.—Southern Pacific 
—A., T. & S. F—C., St. P., M. & 
O., and many others. 

bags ey ON YOURS? 


Steer ee Post for oe 








Wyoming bey oe bs Curtain Release 




















THE BUCKET 


And What the Owner Says 





“The first thirty days we operated your three yard 
bucket we received an excess check of $2,700.” 
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If you are any judge at all, look at above and 
look at the design of our 


All Cast Steel 


\ The Best on the Market. Costs No More 


WRITE US 


The Industrial Supply & Equipment Co. 


407 Sansom Street, Philadelphia, Pa. 


Agents— J. E. CHISHOLM, 350-55 Old Colony Building, Chicago , 


FRANK D. MOFFAT & CO., New York and Boston 
“more yards per day under like conditions than with any other bucket.” 


Our guarantee, 
















































BUCKETS 


Standard Bucket 
Standard, Bucket are the ‘Standard Bucket 





























Most Durable Buckets Made. Built Entirely | 
of Steel 

IN ALL SIZES 

A BUCKET FOR EVERY SERVICE 


Write 


THE G. H. WILLIAMS CO. 


CLEVELAND, OHIO 






















FOR 






INFORMATION 






and 


PRICES Sil Ron Back 












BEST ON EARTH || “ene 


HARTLEY @ TEETER 





























Light Inspection Cars are the Strongest and Lightest running 
known. The fact that we constantly receive repeat orders 
is proof absolutely that our cars are giving entire satis- 
faction. We shall be pleased to supply you with our new 
catalog that tells all about them. 


LIGHT INSPECTION CAR CO. 


HAGERSTOWN, INDIANA 




























Duplicated Work means 
money loss. Duplicating in 
your circularizing also 
means money loss, but it 
means more than that; it 
creates a distinctly unfavor- 
able impression on the man 
who receives several similar 
circulars or letters. 


In The Monthly Official Railway 
List we have indicated all duplicated 


names. 


Particulars on this innovation will be 
furnished on request. 








The riage List Co. 


Manhattan Bldg. - 2° Chicage 
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‘Buckets es me Grab 
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Cattle Guards. 
Calumet Supply Mfg. Co., Harvey, Ill. 


CLASSIF IED INDEX ee ailway Supply Co., Kalama- 
OF ADVERTISERS ona ™° 


A. H. Andrews Co., Chicago. 
Chisels. 
ciators. 
Atnited Electric Apparatus Co., Boston, _ Hubbard & Co., Pittsburgh, Pa. 
Mass. Coal Miners’ Tools. 
tos Products. Hubbard & Co., Pittsburgh, Pa. 

Aspe ot n Miz. Co., Franklin, Pa. Wyoming Shovel Co., Wyoming, Pa. 
Asbestos Roofing Slate Contact. pg rary * rege. ate eer 

Frankli . ve borg Go. Franklin, Pa. a ee 
Asbestos Shea Continuous Joints. 

Franklin = co, Franklin, Pa. Atlas Supply Co., Chicago. 
Axle Washer Rail Joint Co., New York. 

Hubbard & Co., Pittsburgh, Pa. Cranes. 
sar Benders. —aee Railway Supply Co., Kalama- 

Wallace Supply Co., Chicago. z00, 
Bars. wingie a P., & Bros., Chicago. 

Hubbard & Co., Pittsburgh. Crayons. 
Battery Cells. Dixon, Jos., Crucible Co., Jersey City, N. J. 

Edison, Thos. A., Inc., Orange, N. J. Crossing Bells. 

Gordon Primary Battery Co., New York. Hoeschen Manufacturing Co., Omaha, Neb. 
United Electric Apparatus Co., Boston, 


U. S. Light & Heating Co., New York. 

Waterbury Battery Co., Waterbury, Conn. Mass. 
Battery Renewals. Crossing Signs. 

Ddison, Thos. A., Inc., Orange, N. J. Stonehouse Enameled Steel Sign Co., Den- 
Gordon Primary "Battery Co., New York. ver, 


U. S. Light & Heating Co., New York. Cc in is Frogs an oseinas 
Waterbury Battery Co., Waterbury, Conn. Cronsings (Se gs and Crossings). 

Battery Supplies. Stonehouse Enameled Steel Sign Co., Den- 
Edison, Thos. A., Inc., Orange, N. J. on Colo. 
Gordon Primary Battery Co., New York. Deral 


Heating Co., New York. 
Wencbate Battery Ce, Waterbury, Conn. indianapolis Switch & Frog Co., Spring- 


ga 1d cio A., Inc., Orange J. Desks. 
n os. te 5 oN, 
Gordon Primary Battery Co., New York. _A- H. come Co., Chicago. 
U. S. Light & Heating Co., New York. Door Hang 
Waterbury Battery Co., Waterbury, Conn. iicnards- Wilcox Mfg. Co., Aurora, IIl. 
. Dump Car 


ic. 
a rp ; Thos “et Inc., Orange, N. J. Clark Car Co. Pittsburgh 


a. 
Gordon Primary "Battery Co., New York. Kalamazoo Railway Supply Co., Kalama- 
U. S. Light & Heating Co., New York. zoo, h. 
Waterbury Battery Ce, Waterbury, Conn. Electric Batteries. 
Battery Jars. See Batteries, Electric. 
Edison, Thos. A., Inc., Orange, N. J. Electric Lights for Signal Lamps. 
Gordon Primary Battery Co., a tae Gray, Peter, & Sons, Boston, Mass. 
Waterbury Battery Co., Waterbury, Conn. Engines, Gasoline (See Gasoline Engines). 
Benders, Reinforcing Bar. Farm Gates. 
oo Supply Co., Chicago. Iowa Gate Co., Cedar Falls, Ia. 
e Fencing. 
Hoeschen Manufacturing Co., Omaha, Neb. 
United Electric Apparatus Co., Boston, Calumet Supply Mfg. Co., Harvey, Ill. 
Mass. Fence Posts. 
Boller Washout Plants. Calumet Supply — Co., Harvey, Ill. 
0. Fire Door Equipme 
ca ~ aeyarccyed nor scape Richards: Wileox M: Mfg. Co., Aurora, IIl. 
ee Frogs and Crossings. 


h. 
heaters ot gag scat i age ae witeh Co. < Cincinnati. 
og, 2 S 
gs ree Railway Supply Co., Kalamazoo, ~ tngfinapolis Switch & Frog Co. " ‘Spring- 
chigan. fie 
Books. Ramapo Iron Works, Hillburn, N. Y. 
Clarke, Myron C., Pub. Co., Chicago. Weir Frog Co., Cincinnati. 
Bridge Indicators. Gasoline Cars. 
oe Electric Apparatus Co., Boston, — "Manufacturers Co., Waterloo, 
Ss. ow 
Concrete Form & Engine Co., Detroit, Mich. 
a eter, & Sons, Boston. Fairmont Machine Co., Fairmont, Minn. 
Bridge. Pal ; Kalamazoo Railway Supply Co., Kalama- 


ity, N. J. zoo, Mich. 
Dixon, Toa" * Crucible Co., Jersey City Gasoline Engines. 
Bridges. 


Chicago Bridge & tron Works, Chicago. falvmont Machine Cos Fairmont Magne 
Kalamazoo Railway Supply Co., Kalama- 


Williams, G. H., Co., hovetnnt:; eC zoo, Mich. 
Buckets, Dump. Gasoline Motor Cars (See Motor Cars, Gaso- 
Industrial Supply & Equipment Co., Phila- line). 
delphia, Pa. Gates, Right of Way 


Williams, G. H., Co., Cleveland, O. Iowa Gate Co, Cedar Falls, Ia. 


Buckets, Excavating Grab Bucket 
ae on Supply %e Equipment Co., Phila- “ tnqustrial ‘Supply & Equipment Co., Phila- 
williams’ G) H., Co., ne Oo. Willige’ @ G. H., Co., Cleveland, 0. 
Building Felts and Pape Graphite, 


Franklin Mfg. Co., rankiin, Pa. 


Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
orga & Traction *Supply Co., Chicago. owa. 
Bun - Fairmont Machine Co., Fairmont, Minn. 
easere & Marcusson, Chicago. Hand Cars. 


Dixon, Jos., Crucible Co., Jersey City, N. J. 


Hand Car Motors. 
Associated Manufacturers Co., Waterloo, 


Burners, Lemp and Lantern. Associated Manufacturers Co., Waterloo, 
Gray, Pete: & Sons, Boston, Mass. Iowa. 
Cables Kalamazoo Railway Supply Co., Kalama- 
Central > aa Co., Chicago. z00, Mich. 
Car Mo Heating and Ventilating Systems. 
Wve: Installation Co., Chicago. 


Atlas ‘Raliway Supply Co., Chicago. 
Pom Replacers. 
Tolmeon Wrecking Frog Co., Cleveland, O. fubbara & Co., ee Pa. 
Kalamazoo Railway Supply Co., Kalamazoo, Hoisting Machinery. 
Michigan. Verona Tool Works, Pittsburgh, Pa. 
Car Stoppers. 1-Beam Carrying oy yy 
Railway & Traction Supply Co. Richards-Wilcox Mfg. Co:, Aurora, Il. 
Southern Railway Supply Co., St. Louis, |ngpection Cars 
Mo. Associated Manufacturers Co., Waterloo, 
Cars, Hand and Inspection (See Hand Cars, Ta. 
and Inspection Cars). Chicago Pneumatic Tool Co., Chicago. 








inspection Cars—Continued. ‘ 
Light Inspection Car Co., Hagerstown, Ind. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Insulation and Insulating Material. 
Central Electric Co., Chicago. 
Okonite Co. 
Lamps and Lantern 
web Peter, & fons (Inc.), Boston. 
Latc 
Richards-Wilcox py Co., Aurora, Ill. 
Lightning Arrester: 
nited Electric “Apparatus Co., Boston, 


au Saabivtat. 

Electric Ry. & Equip. Co., Cincinnati, O. 
Locks, Sliding Door. 

Richards-Wilcox Mfg. Co., Aurora, Til. 
Locomotive Replacers. 

Johnson Hybond Frog Co., Cleveland, O. 
Lubricants, Graphi 

Dixon, Jos., Crucibie Co., Jersey City, N. J. 
Lubrication, Graphite 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
Maintenance of Way Supplies. 

Hubbard & Co. ittsburg. 

Kalamazoo Railway Supply Co., Kalama- 

zoo, Mich. 

Manganese Frogs and Crossings 

Cincinnati Frog & Switch S., Cincinnati, 


oO. 
Frog, Switch & Mfg. Pes Carlisle, Pa. 
Indianapolis Switch & Frog Co., Spring- 


eld, O. 
Ramapo Iron Works, Hillburn, N. Y. 
Weir Frog Co., Cincinnati, O. 
Mast Arms. 
Electric Ry. Equipment Co., Cincinnati. 
Metal Protecting Paints. 
—. Joseph, Crucible Co., Jersey City, 


Motor Cars. 
Associated Manufacturers Co., Waterloo, 


Ta, 
Chicago Pneumatic Tool Co., Chicago. 
Fairmont Machine Co., Fairmont, Minn. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Motors, Gasoline. 
Associated Manufacturers Co., Waterloo, 


a. 
Fairmont Machine Co., Fairmont, Minn. 


Oil Cans. 
Gray, Peter, & Sons, Boston, Mass. 


oll, Storage see 
Bowser, S. & Co., Ft. Wayne, Ind. 
Oil Tanks. 
Bowser, S. F., t. Wayne, Ind. 


& Co., Ft. 
Chicago Bridge & Iron Works, Chicago. 


Overhead Carriers. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 


Paints. 
as 9 Joseph, Crucible Co., Jersey City, 


Parallel Door Hangers. 
Richards- Wilcox noone Co., Aurora, IIl. 


Parallel Door Hardwar 
Richards- Wilcox Mtg. Co., Aurora, IIl. 


Pencils. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


Picks. 
Hubbard & Co., Pittsburg; Pa. 
Plate. (See Tie Plates.) 
Plows, stenting. : 
Bucyrus Co., S. Milwaukee, Wis. 
Pole Line Material. 
Electric Ry. Equip. Co., Cincinnati. 
Hubbard & Co. Pittsbure, Pa. 
Poles, Steel. 
Electric Ry. Equip. Co., Cincinnati. 
Post Hole Yn 
Hubbard & Co., Pittsburg, Pa. 
Power Plants. 
Gale Installation Co., Chicago. 
Push Cars. 
Kalamazoo Railway Supply Co., Kalama- 
z00, Mich. 
Publications. 
Clarke, Myron C., Pub. Co., Chicago. 


Push Cars, 
es Manufacturers Co., Waterloo, 
a. 


Pumps. 
Blackmer Rotary Pump, Power & Mfg. Co., 
Petoskey, Mich. 
Pumps, Oil. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Rail Benders. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Rall Braces. 
Atlas Railway Supply Co., Chica; onge. 
Cincinnati Frog Switch Co., Cincinnati, 


Indianapolis Switch & Frog Co., Spring- 
Weir Frog Co., Cincinnati. 
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CLASSIFIED INDEX—Continued. 
Rall Drills. 


Indianapolis Switch & Frog Co., Spring- 
field, O 


e > 

Rail Joints. 
Atlas Railway Supply Co., Chicago. 
International Interlocking Rail Foint Co. 

Chicago. 

Rail Joint Co., New York City. 
Weir Frog Co., Cincinnati, O. 

Railway Equipment and Su 
American Valve & Meter 
Atlas Reltwey. pt aad Co., Chicago. 
Frog, Switch & Mfg. Co., Carlisle, Pa. 


oe ge Switer & Frog Co., Spring- 
Industrial Su Supply & Equipment Co., Phila- 


delphia, P 


Te Railway Supply Co., Kalama- 


ZOO, 
Rail Foint Co., New Yor 
ar Tron Works, fiiliburn, RX, 
Weir Frog Co., Cincinnati. 
Reinforcing Bar Benders. 
Wallace — Co., Chicago. 
Relays, Track 
United - Electric Apparatus Co., 
Mass. 
Replacers, Car and Engine 
ohnson os taie Frog Co., Cleveland, O. 
Right-of-Way Gat 
Iowa Gate Co., ‘Cedar Falls, Ia. 
Roofing Materials Asbestos. 
Franklin Mfg. Co., Franklin, Pa, 
Rotary Pum 


Boston 


Blackmer Rotary Pump, Power & Mfg. Co., 


Petoskey, Mich. 
Roundhouse Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Screw Spikes 
Hart Steel Co., Elyria, O. 
Section Cars, Gasoline. 
ee Manufacturers Co., Waterloo, 
Chicago Pneumatic Tool Co., Chicago. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Settees. 
A. H. Andrews Chicago. 
Choathing. Asbesto 
Franklin Mfg. Co., Franklin, Pa. 
Sheet Metal. 
Gray, Peter, & Sons, Boston. 
Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Shovel Handles. 
Wyoming Shovel Wks., Wyoming, Pa. 
Shovels, Spades and Scoops. 
Hubbard & Co., Pittsburg, Pa. 
Wyoming “bnaeks Wks., Wyoming, Pa. 
Signal Accessories. 
nited Electric Apparatus Co., 
Mass. 
Signal Lamps. 
Gray, Peter, & Sons, Boston. 


Boston, 


Sign 
Stonehouse Enameled Steel Co., Denver, 
olo. 


plies. 
i nana, oO. 


Smoke Jacks, Asbestos 

Franklin Mfg. Co., Franklin, Pa. 
Spark Coils. 
oun Thos, A., 

Oilworth Porter & Co., Pittsburg 
« Hart Steel Co., Elyria, O. 

Station Settees. 

A. H. Andrews Co., Chicago. 

Steam Shovels 

Bucyrus Co.. "S. Milwaukee, Wis. 
Steel Bumping. Posts. 

Railway & Traction Supply Co., Chicago. 
Steel Bunks. 

Haggard & Marcusson Co., Chicago. 
Steel Gates. 

Iowa Gate Co., Cedar Falls, Ia. 
Steel Plate Work. 

Chicago Bridge & Iron Works, 


Steel, Structural. 


Inc., Orange, N. J. 


Chicago Bridge & Iron Works, Chicago. 
Storage remy ries 
U. Light & Heating Co., New York. 


Striking Hammer: 
Hubbard & Co. * pittsburs, Pa. 
» Switch Lanterns. 
Gray, Peter, & Sons, Boston. 
Switch Rods. 
Weir Frog Co., Cincinnati, O. 
Ramapo Iron Works, Hillburn, N. Y. 
Switches and Switch Stands. 
American Valve & Meter Co., Cincinnati, O. 
Atlas Railway Supply —~ Chic cago. 
egg Frog s. Sw: Cincinnati. 
Frog, Switch & Mfg. Co 2 i sle, Pa. 
a Switch & Frog Co., Spring- 


eld, O. 
Ramapo Iron Works, Hillburn, N. Y. 
Weir Frog Co., oer 
opeenhents Adjust 
Weir Frog Co., Cincinnati. 
Tanks and Tank Fixtures. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Chicago Bridge & Iron Works, Chicago. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Telegraph and Telephone Supestes. 
Central Electric Co., Chicago. 
Hubbard & Co., Pittsburg. 


Terminal Blocks. 


United Electric Apparatus Co., Boston, 
Mass. 
Tie Plates. 
Atlas Railway Supely Co., Chicago. 
Dilworth Porter Co., git sburg. 
Hart Steel Co., Elyria, O. 
Track Drills. 
a a Standard Tool Co., Kalamazoo, 
Kalamazoo Railway Supply Co., Kalama- 
z00, ch. 
Track Jacks 


Standard Tool Co., 


Mich. 
Kalamazoo Railway Supply Co., 
z00, ch. 
Track Laying Cars. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 


Cooks Kalamazoo, 


Kalama- 


Chicago. 


Track Materials. 
Atlas Railway Su alte. Co., Chicago 
Frog, Switch & . Co., ’Carlisic,. Pa. 
Ingeeaegecs Switch & Frog Co., Spring- 
e . 
Ramapo Iron Works, Hillburn, N. Y. 
Verona Tool Works, Pittsburg, Pa. 
Weir Frog Co., Cincinnati. 
Track Tools. 
oa Standard Tool Co., 


Hubbard & Co., Pittsburg, Pa. 

Kalamazoo Railway Supply Co., Kalama- 
z00, Mich. 

Verona Tool Works, Pittsburg, Pa. 


Kalamazoo, 


Wyoming Shovel Works, Wyoming, Pa. 
Transfer sues. 
Nichols, Geo. P., & Bro., Chicago. 


Trolley scan S. 
Electric Ry. & Equip. Co., Cincinnati, O. 
Turntable Tractors. 
Nichols, Geo. P., & Bro., Chicago. 
Turntables. 
Chicago Bridge ‘& Iron Works, Chicago. 
Nichols, Geo. P., & Bro., Chicago. 
Valve Grease, Gra hite 
— Joseph, rucible Co., Jersey City, 


Velocipede Cars. 
ey Railway Supply Co., Kalama- 


Mi 
Ventilating System 
Gale Installation Co., Chicago. 
Washers. 
Hubbard & Co., 
Water Columns, 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich 
Water Coolers. 
Gray, Peter, & Sons, Boston. 
Water Filters. 
International Wagner Water Still Co., 


Chicago. 
Pittsburg Filter Mfg. Co., Pittsburg, Pa. 


Water Safernere, 
Booth, L. Co., New York, 
International Wagner Water sein < Co., Chi- 


Pittsburg Filter Mfg. Co., Pittsburg, Pa. 


Water Stills. 
International Co., 
hicago. 


Pittsburg, Pa. 


Wagner Water Still 


Wedges. 
Hubbard & Co., Pittsburg, Pa. 
Wheelbarrows. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Wing Fence Aprons. 
BP a scp Supply Co., Calumet, Ill. 


bee Electric Co., Chicago. 


Wire Tapes and Cords 
Central Electric Co., ‘Chicago. 
Wrecking Frogs. 
Johnson Wrecking Frog Co., Cleveland, O. 


Wrenches. 
one s Wrench Co., Worcester. Mass. 


Edison, Thos. A., Inc., Orange, N. J. 





INichols TransferTables TurntableTractors 


GEO. P. NICHOLS & BRO. - 


1090 OLD COLONY BUILDING, CHICAGO 





i 





Clean Boilers No wasted fuel 


ra ATER 


L. M. Booth Co., 130 Liberty Street, New York 


OFTENER 


Ask for free Beoklet 








Read the Ads 








Spring Frogs 
Rigid Frogs 
Crossings 










Split Switches 
Switch Stands 
Rail Braces 
























AND MAIN 









ENGINEERING 





As FutLOF Juice 


That describes the 


New Type Gordon RSA Cell 








The specifications of the Railway Signal Association have 
been great/y exceeded in the latest development of the 
GORDON CELL, and you ought to know all about it. 


GORDON PRIMARY BATTERY COMPANY 
50 Church Street, New York 


Peoples Gas Building, Chicago 
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MORTON SPECIAL DRAW CUT 
FROG AND SWITCH SHAPER 


48-in. yl IT is BUILT ESPECIALLY FOR THE 
Stroke |j | | | WORK and has a SPECIAL HEAVY VISE 
for HOLDING RAILS FOR NOTCHING. 

The STRONGEST, Most POWERFUL and 
EFFICIENT SHAPER BUILT. 

Some of the large Manufacturers of Frogs 
and Crossings have from TWO to SIX of 
these machines in operation. 

The railways which operate the largest frog 
and crossing plants have found that the work 
of these shapers is such as to make them in- 
dispensable. 

BUILT and guaranteed by THE SAME 
COMPANY which makes the SPECIAL 32” 
RAILROAD DRAW-CUT SHAPER. 


MORTON MFG. CO., Muskegon Heights, Mich. 


Write for Bulletin Number Ten 





Sy Bb. ene. 
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Steel Water Tanks 


Have pleasing appearance, long Require no wooden frost casing. 

life, low maintenance cost. Need no expansion joint. 

Will not rot, burst or burn. Are built entirely of steel. 

Remain absolutely water-tight. Are practically self-cleaning. 
Cost about same as wooden tanks. 


Write for plans, specifications and prices before placing your 


order. Descriptive catalogue No. 14 ready for distribution. 


Chicago Bridge & Iron Works 


Chicago Dallas, Texas 
New York Greenville, Pa. 














‘ly Railway Engineering Vournal. 


$f 


Subscription Price 3/8 Fer Year. Six Months 
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@ You know and we know that 
a Railroad is dependent on 
SOME RELAY in its signal 
service. 

@ And in just so far as the Relay 
performs the service for which it 
is bought, lies the dependability 
of your Block System. 


















Carefully 
Built 
Relays 








and we are most particular that 
every Ziegler manufactured by 
us shall come to you carrying the 
accuracies of a Swiss Watch— 
that you may depend upon it ab- 
solutely. m4 


That’s One Reason Why The 
Railway Signal Association 
Approves Our Apparatus! 












@ But there are other reasons, 
given you upon request. 


UNITED ELECTRIC APPARATUS CO. 
BOSTON, MASS. 












COMPREHENSIBILITY | 


Kalsoiecea Hand Cars 


are equipped with the Kalamazoo Improved Reinforced 
Pressed Steel Wheel, giving 50 to 100 per cent greater 
wear than any other wheel of similar design or weight 
on the market. The car has stout gallows frame, thor- 
oughly trussed, has taper wheel and pinion fits on axles, 
a cut gears, flexible steady box and double acting 
rake. 
16 Different Styles, Standard or Special 


Catalogue of Track and Railway 
Supplies on Request 


Kalamazoo Railway Supply Co. 


Kalamazoo, Mich. 
Western Representative: Universal Railway Supply Co., Chicago 














The FRANKLIN 


ASBESTOS SMOKE JACK 


ASBESTOS 
RAILWAY 
SUPPLIES, EVERY 
DESCRIPTION 


ASBESTOS 
“CENTURY” 
SHINGLES 


CORRUGATED 
SHEATHING 


ASBESTOS 
FLAT 
LUMBER 








Support 
on 
Top of 
Roof 


Requires no paint. 
Norust. Everlast- 
ing and fireproof. 


Franklin Manufacturing Co., Fxsnkiz, 









































Low first cost and 
high maintenance 
charges or efficiency 
and economy, which? 





Solid Manganese Frogs 
and Crossings 


OF DESIGNS THAT EMBODY 
STRENGTH AND DURABILITY 
ELIMINATING MAINTENANCE 
AND FAILURES IN TRACK. 


“INDIAN” BRAND GENUINE MANGANESE 
STEEL USED IN ALL OUR WORK! 


The Frog, Switch & Mfg. Co. 


ESTABLISHED 
1881 


Carlisle Penna. 











SOFT 
WATER 


CLEAR 
WATER 





PURE 
WATER 





CONTINUOUS SOFTENER 





SOFTENERS FILTERS 
CONTINUOUS PRESSURE 
INTERMITTENT ; . GRAVITY 

PITTSBURGH FILTER MFG. CO. 

PITTSBURGH 
KANSAS CITY — CHICAGO | 

















ARE A 


The 





approval. | 








THE SAUNDERS CAR STOPPER 





BUMPING POSTS 


‘VERY NECESSARY PART OF TRACK EQUIPMENT. 


Why not use one that does no damage to equipment or track, regard- 
less of the force of the impact, because of the 


Gradual Resistance 


Made possible by the construction and which is an exclusive feature of 


Saunders Car Stopper 


We have records of service tests to prove our claims—we install them subject to 


SOUTHERN RAILWAY SUPPLY COMPANY 


Manufacturers and Sales Agents 


113 No. Second St., St. Louis, Mo. 














STEEL FENCE GATES 


FOR RIGHT OF WAY 
$9.75 
For This 10 ft.x 4 ft. Steel Fence Gate 


Able to Swing Five Men and LAST You TWENTY YEARS. 


Easily Handled. Cannot Burn or Rot. Non-Breakable. 
Cattle Proof, 
Board Gates are Expensive. 








Write today and learn the secret of our remarkably low price, Ask for a list of users. Prices on any length quoted on request. Present output, 30,000 


gates a year. Let us SAVE MONEY FOR YOU. 


iOWA GATE COMPANY, RAILWAY 


DEPARTMENT, CEDAR FALLS, IOWA 
























Fe AS IL NA A 


NGINEERIN 
NAN 


AND MAINT CE OF WAY 








DILWORTH, PORTER AND CO., Ltd. 


PITTSBURGH, PA. 


AND SPIKE: 


Tk PLATES 


GOLDIE PLATE DILWORTH FLANGE PLATE HARRIMAN PLATE 


BOAT SPIKES 
Standard Goldie 


and 
Special Scines 


a a Specialty 


All spikes are shipped in steel hooped kegs 








ieee Merit of “Indianapolis” Products appeal to the discriminating 
Engineer and Roaaway O7 ficial, who is progressive, practical and 

recognizes the value of Final efficiency and economy rather than low first 

cost with excessive maintenance and interrupted operating schedule. 





He wants. to know that all 


Materials *¢ strictly and absolutely first quality through- 


"Nothing but first quality rails and fittings go into any part 
of our product. . 


Nothing but American ‘Stag’ Brand of manganese (the 
most dependable and serviceable metal of its kind yet pro- 
duced) -is used in our manganese work and in combina- 
tion with scientific designing and liberal sections with a 
maximum safety factor— 

Nothing is better (no exceptions). 


He wants to know that 


W. 7) 2nd. Methods are confined to the _ best 
orkmanship modern practices only. 


Our works are located at Springfield, Ohio. 

We have every modern and improved facility for the most 
economical production of strictly High Class Product. 
But employ no practices or methods to lessen the cost of 
production that are in any way detrimental to the steel 

or other material. 

All rails are drilled—never punched. 

All a structures are UNIT DRILLED and bolts a driv- 
ing fit. 

All rivets are compression driven—70 tons maximum pres- 
sure. 


All manganese is accurately fitted and ground at a low tem- 
perature, 





Result—Costs some more—worth much more. 
a 


He wants to know that 


Desi n embodies strength and endurance and eliminates 

esign weakness and failures. 

“Conservation of Eneray’’ is a science which applied to 

rack and Rolling Stock has done more than any other 
one thing to bring into favor and recognition the “Indian- 
apolis’” Designs and their adoption by the leading and 
best roads in the country. 

Our designs are the results of our own experience and ob- 
servation together with a composite of suggestions of the 
most able Engineers and track men. 

Designs that favor and protect both the structure and roll- 
ing stock. 

Indianapolis built up designs of Regular Construction are 


reinforced and self-contained, prolong the life of the work. 

Indianapolis R-N-R Designs of Manganese Frogs and Cross- 
ings have revolutionized maintenance and when intro- 
duced were a radical departure from any known practice, 
yet have been freely adopted and are extensively in use 
on nearly all roads of importance where purchases are 
not restricted. 

Indianapolis R-N-R Designs have features of exclusive 
merit not found in any others. 

Indianapolis Manganese Designs of Insert Special Work, 
were the*first to feature the renewal of rail parts with- 
out removing from the track for repairs. 


He wants to know 


where to get what he needs. 


It is made at 


Springfield, Ohio. 























